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abstract 


This report outlines a procedural method 
Database. The method of presentation 
sequential VAPEPS Commands used to create 
commands are accompanied by explanatory 
command in order to minimize the need for 
the VAPEPS user's manual. The method is 
of varying complexity. It is assumed that 
a basic knowledge of the VAPEPS software 


for creating a VAPEPS 
employs flowcharts of 
a VAPEPS Database. The 
text to the right of the 
repetitive reference to 
demonstrated by examples 
the reader has acquired 
program. 
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1. INTRODUCTION 

This report i. intended to he a ^ — 5 ““ h 

Jasic \nowledg. of the VAPEPS software . 

The VAPEPS (VibroAcoustic ^bloob Environment^Predlction^^g 
is a computer program that is from Space Shuttle 

“r g e,;ii::nr £«"&.«.. 

use^ PS t Q F °eian i p ulate 1 ^ and" per form compotational operates on the 

data. 

a ; a three f unc t i ona 1 
VAPEPS software commands can operations? Database operations, and 
categories: Computations ^ . is devoted exclusively to a 

Prediction operations. is routines associated with VAPEPS 

discussion of the commands and routin m Qf gating a 

Database operations, ^ pe “ f database is created by, and serves the 
local database. A local databas ontain v i br oac oust i c 

needs of, individual ? r 9 an ”!* J°"* ca { Ene ?gy Analysis (SEA) model 
data, structural data, S specific payload components. A 

:i‘t; a r-vi:inroi n :^:nr^ 3 ^:nt. *..*.»•». » 

provided in Appendix B. 

The local database vi br oac oust ic and SEA model JP^JaPEM 

payload components may- wlt, \ in the JPL VAPEPS Global 

Management Center. deposited in ^ Appendi , E. The 

Database. The requirements are sp ce sourC e that may 

VAPEPS Global Database PJ » t0 obtai „ data for 

predict in^environments 

brpt 0 e d d U ^om" R Ii n l C. 
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THE DATABASE PROCESSORS 


Four VAPEPS processors are utilized to create a Database. Each 
processor consists of a series of commands with options specified 
by parameters. In sequence of application, they are: the ENTER 
processor. the PREP processor, the DICTIONARY processor, and the 
ADMINISTRATION processor. 

2. 1 THE ENTER PROCESSOR 

The ENTER processor is used to read vi br oacous t i c test event 
information into a database. The following Event information can 
be entered into the database: Event Description, Channel 
Description, Frequency Analysis Information, and Acoustic and/or 
Vibration Spectral Data. The ENTER processor features include: a 
channel name change capability, acceptance of data processed in 
non-standard frequency bands, and data input by sections. This 
latter feature allows one to supplement incomplete data at a 
later stage in the process. It also permits the categ or i zat i on of 
data to sensor; that is accelerometer data, microphone data, etc. 
However, the ENTER processor can only read spectral data in a 
fixed— field FORTRAN format and each line of input must contain a 
channel identification, a sequence number, and data. The Event 
information, input thru the ENTER processor, is stored on a DAL 
file designated by the user. Once stored, the data may be 
operated on by various VAPEPS commands. The Event data must be 
processed by the ENTER processor prior to using the PREP 
processor. 

2. 2 THE PREP PROCESSOR 

The PREP processor is used to define a database Event and 
standardize the raw data input from the ENTER processor. PREP is 
divided into sections which are accessed by issuing subcommands 
within PREP. The following subcommands allow the user to input 
or modify existing input of the following sections: BOOK - book- 
keeping section, CHANnel — channel description section, 
CONFiguration - configuration tree section, MODUles - data 
modules section. The CHECK subcommand is used to standardize the 
raw data input. PREP is that phase of the database entry process 
where key words and physical parameters associated with the Event 
are entered into the database. Later, users may interrogate the 
database, using the SEARCH processor, for those key words and 
parameters that satisfy certain criteria for Events and/or data 
modules. 
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2. 3 THE DICTIONARY AND ADMINISTRATION PROCESSORS 

The DICTIONARY and ADMINISTRATION processors are used to transmit 
ENTERed and PREPed data to the local Database Master File. These 
two processors utilize "write protected" files; consequently/ the 
DICTIONARY and ADMINISTRATION processors can only be accessed by 
the designated local VAPEPS Database Administrator. The 
DICTIONARY processor is used to establish and maintain a Data 
Dictionary of Events on the Database Master File. New entries to 
the Data Dictionary are preceded by the RUN=PADMIN process of 
VAPEPS. This process extracts all words to be defined from the 
specified Event and creates a list for input to the 
DICTIONARY/PREADMIN command. The DICTIONARY/PREADMIN process 
authorizes the input list for the Data Dictionary and this 
process must be invoked if the Event is to be saved on the 
Database Master File. 
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3. PROCESSOR COMMAND SEQUENCES 


The command sequences for the individual processors are presented 
in the following sections. A pseudo flowchart format is used 
wherein the VAPEPS commands and prompts are presented on the left 
with explanatory remarks on the right. This format should 
eliminate the need to reference the manual except for those 
instances when a more detailed explanation of the command and/or 
prompt is required. 
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3. 1 THE 

The fol 
c ommand 


ENTER PROCESSOR 

owing pages describe the command 
, for the ENTER Processor. 


sequence and 


define 


the 


5 


The ENTER Processor is used to store information for an event in a DAL file. Once stored in a DAL file* the data mag be 
operated on by other VAPEPS commands. The event's data must be processed fag ENTER before it can be stored in the 
standard i 2 ed Vapeps Database with the PREP Processor. The ENTER Processor processes the following vibroacoustic test event 
information: Event Description. Frequency Analysis Information. Channel Descriptions, and. Acoustic and/or Vibration 
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a. p 
O O 


fd 

av - E ‘ 

— CL 

P - o 

P * IL 
P Oi 

quo* 1 
C x» 
•o Ol 
0 3-0 
I- o' ft 
ft ft * 
p ft «*- 

c ^ 

ft (- *-» 

ft ft 
n a a 
- ft ft 
P 

q C ft 


i C 

IQ 


ft 

1- 


ft 

u **- L 

ft c O ft 


ft ft 


. i- 
p ft 
C XI 
o P 


01 cn 

E UJ 

at a 
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3. 2 THE 

The fol 
command* 


PREP PROCESSOR 

owing pages describe the command sequence and define the 
for the PREP Processor. 


8 



Required command parameters shown as CAPS; options lower case 


c 3 o ft 

ft ft p E 
p p m 
ft ot a L 
C p ft 
tj h (. a 
C 3 u 
a ft * p» 
wee 

V H "O U 

C -p 

ft S 4 **P ft 
> D 8( J 
ft C £ 


a 

LU 

a: 

cl 


o E 
•h 6 

> o 

ft -o O 
L c 
Q. ft a: 
E W 
L £ H 
0 0 2 
U UJ 
ft 

4* K r 
ft LU P 
t> h- * 
Z 3 
a: LU 
I u c 

f- C *P 
Z -P 

Hi TJ 

ft ft 
t- ft i» 

O C L 
4- -p 


UJ 

a: 

cl 


■o a: 
ft LU 
ft I— 
ft Z 
» LU 
u 

o c 

o. LU 
H- P 
^Z 3 

rH llJ Q. 

ft C 
3 C *P 

o -p 

•P ft 
> P L 
I ft 3 ft 
: L a. 3 

CL C 
•H ft 


ft ft P 

£1 3 4* 
u 

ft C ft 
e o ft 

X *P 

•P ft 

4* U V 

C ft ft 
ft ft ■© 

> 

ft ft u 

P ft 

* ft W 

-•DC 

P 

*p ^ 3 

3 L 

ft 3 * X 


-• ft T 9 ft 
p« ft tJ 
ft 3 ft 
O 6 M- 
P ft O 
D ^ C 
C C ft 
ft 3 P 3 
£ CP 
ft 


o o o 

V N A 


ft C 
P O 

ft -p 

TJ P 

ft 

ft E 

i £ C- 


C ft 
ft TJ ft 
6 L C 

e o c 

O 3 ft 
u 3>i: •a l- 


C -4 
•p C u 
o -p 

If H £ 
P P ft 
ft ft > 


£3 ft o 
3 -* 

CO oc 
at UJ 
C H 
^ -4 Z 
C a. Ui 
ft ft 
E ft ft. 

e -* o 
o -u 
u O C 
£3 0 0 
3 £» -P 


a_ o u 
Ui -p 
o; p ft- 

a. a <4 

a. "O 

^ c o 
C p E 


3 ft 
-x Ol X 
ft -P P 
C ft- 
-4 C ft- 
w o o 


C ft ft 

O > £» 

•p D 

ft ft ft 

t~ £1 

ft -w ft a. 

> f- C LU 

c u -p cr 
o ft ft- a. 


l l l 
*- o o o o o 

o ft. ft. ft. P P 


p I 

a. 

6 * 


UJ 

I I I 

I 

* 

ZOIlDUJ 

<mzoz 


ft 

ft < 

o ft > 

P «4- <4- <4- 

l o x x o o o 

ft 

ft X TJ 

O Q UJ 

CO *-• _ »p 

(LOUCJUIQ 

ft 

a 

ft u c 

ft ft 

1 1 1 

1 

1 

ft 

p 

u « 
u C ft 

CL »- 

U 

(L 

<• 

ft O 13 

UJ Z 

ft 

UI 

a 

■P (- 

CL D UJ 

ft 

<r 


ft P o 
ft P ft 3 

ft E 

ft (- =A 
C X o ft 

■H U ft J( 

ft- *4 C 
ft r h « 
■o3 L 
cn ft 

O ft c X 

p C ■•* 3 

O CL 


CT . 
Ui - 


z 

Ui 


c 

*n — • a< 

■p ft ft 

C P 

' . TJ O 

• ft P 'p ft 

I TJ ft P ft 

c -p x 

'HDD 
I P ft *0 P 

Q- ft ft 

O' Ui x 

• u a c p 

C CL ft 


o 

(- 


3 ft L C 
cr -rt o fc 

ft > 

t- p c ft 

•4-0 0 
ft P C 
TJ > p ft 
ft ft ft 

X u L 
P C P O 
•4- <4- 


c * 
o 

P 3 Ui Hi 

C L I * 

ft X O * CJ 

> P — * 

7 in f 


ft 

p . 

u • 

ft I 

> 

c « 
o 


*4- ft 

I L ft -O C 

ft E o o 

i > -•* E p 

'OP P 

I ft ft 

i ft p E 

P ft «4- 1~ 

* H i- -P O 

C P 4*. 

3 44- ^ C 

C ft c 

O X O GC 

■P p Ui 

P ft h 

ft » C Z 

L P4 ft Ui 

ft - 6 

» ^4 ft £ ft 

> ft u O x 

: u p u p 

4 U P P 

: ft ft 3 O 

t E * p 

« ft O 

4 C P ft *0 

ft 3 ft 

J ft W P 

: •» « -o 

i i-ft ft 

3 ft TJ 
- W E ft C 

> W L P ft 

• 03*' 
I f- <4- U P 

i a f. • 

i • x « 

p a. ft ft 

I C £ 

K 4 7 

» P P »P c 

4 W <-* O 

> p ^ ft -p 

b ft u e p 

» CUM- U 

. O X o ft 

i O O C ft 


£. ft ft CO DO 

P c p p p» 

O -p I I 
f- p C UJ UJ 

o P 3 4t «f 

«L U •♦ft' 


O 

oc 

Ui A 


Z u 
Ui ft 


* 4 - C 

o 

« 4 - 

♦ *p 


X C 
P o 


p. ft 

c 

o ft 


ft o 

ft 

C H 


L ft ft^ 

ft 

■o OD 00 
c 

ft U II 
p 

ft U. U- 
UJ UJ 
at £E q: 
CIO 

•p 

3 

O -N 

HlL- 
O UI - 
4- CC u. 

CL UJ 
ft ^ a 
rfilO 

p * \ 
ft m 
Op* 
P ft ft 


ft a a 
P o o 

(.HP 

» O O 

> P* 

c w W 

o 

u CL CL 

to (0 

ft oo J 

•p a > 


p to z 

ft o O 

. UTJHM 

■Oft l-l- 

ft ft a to < 

cl c uj D cr 

uj h a cn 

C H- Z U P 

o. p u <> 


* 

u 

UI 

X 

u 


< 

X 


ft p ft ft 


i 

ft 1 o 

1 1 


I 

1 


i 

ft ^ L 

1 1 



1 


U 1 

p o O 0- 

1 1 


1 

1 

TJ 

O 1 

P O 

1 1 


1 

1 

c 

ft 1 

(■ C O 7 

1 1 


1 

1 

ft 

ft 1 

OP L 

1 u 1 


1 

1 

E 

ft 1 

ft . . P 

1 ft 1 


1 

1 

€ 

u 1 

ft TJ «*- C 

1 ft 1 


1 

1 

o 

o 1 

ft ft O UJ 

1 C 1 


1 

1 

u 

f~ 1 

U TJ 

1 * 1 

P 

1 

1 

£3 

CL 1 

O -p C ft 

1 t- l 

a. 

I 

1 

3 

1 

1- > o ft 

1 Z 1 

E 

1 

1 

(0 

CL 1 

a p p ft 

1 UJ 1 


1 

1 


UJ 1 

TJ P 00 

1 > 1 

«- 

1 

1 

TJ 

cr i 

(L ft ft 

1 . 1 

a. 

1 

1 

ft 

CL 1 

UJ ft U p 

1 d 1 


1 

1 

P 

I 

cr p -p ft 

1 Z 1 


1 

1 

U 

ft 1 

CL •*. G 

J 1 


1 A 

1 

ft 

X I 

CL p 

i a. i 


1 CL 

1 

«— 1 

H 1 

ft UJ TJ ft 

1 UJ 1 


1 UJ 

1 

ft 

1 

x cr o x 

t cr i 


1 cr 

1 

ft 

— 1 

H CL E p 

t CL 1 


1 CL 

1 



I * 
I o 
I UJ 


I 
1 
I 
I 
I 

UJ I 


X 

u 

A 



z 

< 

I 

u 

A 

CL 

UJ 

o: 

cl 
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is created by PREP for each new event and is updated bg using the CHECK 
subcommand of PREP. Descriptive information- in addition to that input during 
ENTER* may be added in the channel section. Subcommands within CHAN, entered at 
the CHAN Prompt are 



o E 
UJ 


3 

o 


3 

a. 

c 


c 

o 


~ K 

* -c 
C u 


4- 4 

o o 

ry 


L 6 

> U 

o 


E 

J- 

O 

4- 

4* 

3 

CL 

C 


ft 

c 

c 


e 

t- 

o 


4> 

3 


£> 

ft 

4* 


0-0 ft 

3 .h 

4- <-t 3 A 

*"* U Ot 4 ft 
C C -C 4« 
. h O 4* 


4* h « 
Q. •-» C 

«* c 

I- ft ft 

U 6 £ 
ft ft u 

ft 4> 


ft 

** C 


ft • r ^ 

*+ > Ui -c 
■a ft 4- u 
ft -c 0) 

4* > ft 

** m g 

<-• Ot .. 4> 

ft 3 M 

c 6 , c 
c > -h 
ft at - 

-C ft X is 
1 u C * pH 

i x • 
c *h o 


c Q. 
c -h 

ft (- 

£ U 
u at 


ft C 

4» c 

ft ft 


ft 4> 

C ft ft 
C H 4* 
ft ^ ft 
G -t 

U | PH 

ft U I 

-C ft 

4> ft u 


•m ry 

ft *H 


U ipH «H 


-J 

-I 

< 

(0 


I *H 

UI 

UOUi 

u) z a. 
UI < > 
Q (E t- 

H h h 

(0(0(0 

J J J 


O H M H- 

•H 4* X 
4* ft 3 U. UJ 

a • a. . q. 

0 3 C 3 > 

H w O h 
u ft _i *H 

ft > . U. 

ft "ft - ft 

Clllc 

ft i > ** 

e h • 

ft O H O 

at u c 

C z ft 
ft ft < g 

G G X U 
U 4* o 

I 


-I 

<! 

Ui 

O 

z 

5 

u 


ft 

H 

<4- 

i 

o 

X 

IL 


3 

CL 

C 


ft 

4* 


C 

ft 

ft 

ft 

4- 

E 

ft 

4* 


ft 

4* 


ft 

ft 

ft 

L . 

pH ft 

ft ft 

U 

ft ft 

€ 4* 

ft C ft ft 

C 3 ft 4J 
O an 

ft U c M 
C ft ft 

■C ft G 

U O 


4* at 


3 X . 
_J CS x 
U. *h 
X ft 
ft lL <c 
UJ -C . 4* 
EL 4* 3 
> Oft 
J- ft J at 
ih otU. C 

I s i’ 

U <J | 

I 


- e 

ft 

E 4* c 
Ui m h 
H* 3 ** 
CO E 

> j< 

to z c 

- < ft 

N I H 

- U 43 

> 

- ft ft 

x e 


c « 

> a 

ft c 

ft H 


3 M 
O C 

£ ft 


l c z 

I c 

U ft 3 

c 

C TB 

ft ft 


3 - 
-I -J 

II 

$3 

a u 


UJ 

o 

Q 

K 

G 

U 

£ 

H 

UJ 

cr 

U. 

8 

u 

ft 

X 

UJ 

UJ 

UJ 

»- 

o 

o 

(3 


z 

z 

z 

ft 

< 

X 

u 

u 

$ 

u 

4» 

O 

Z 


i ( 

£# 
r o 
o a 


c . 


3 

■H 41 


O 

ft c 



£» ft 

a« 

at 

> 

4» 


4» ft 

c 

1 

c 

ft 


ft ft 

> 

•o 

> G 

ft 

ft 

ft 4* 


"O 


0» 

C 

ft 4- 

3 

ft 

G O 

o 

E 

4> 

■ pH 

E 

at 

> 

o 

4- 4* 

ft 

u 

O U 

(- 

ft 

ft 

• a. 

a. 

(. 

at at * 

c 

4» 

ft ft 4 

-pH 

O 

■O ft 


c 

ft » 



4> ft . 

o 

ft 

ft -* 4> 

o 

at 

"O Q. 

CQ 

3 

Ot 6 



• c o 

C 


G pH 4 

■ pH 

Q 

4*£ a 


X 

H 

"O 

o 

0 4^ 

ft 

3 

4* U O 

at 


C at o 

3 

4 

-h ft CQ 


O 

■o 

C 

4- 

C ft 

ft 


o at g 

ft 

C 

h -O 4» 

g at 

o 

4> H 

*o 

•pH 

ft ft 4* 

ft 4 

4» ^ 

E H ft 

> O 

■pH C 

4 4- 

ft 9 

C C 

o xi 

G 

pH C 

ft- O ft 

4- 

4> 

C 4* 4 

4» O 

ft 4 

■pH ft 

ft 

■o c 


i 

* 

o 

o 

n 


z 

a: 

o 

■a h- 
«i ui 
c a: 


C ft 

ft pH 

ft ft 

43 h* 

;g 

ft o 

G CQ 

4* ft 

ft 4* 


C 

'O M 

ft — 

> . 4* 

ft ft C 
10 cn ft 
C E 
ft 3 
ft G CM 
4» U 4 
ft ft 


ft (- 
£ +» -P 
4J o L 


l 3 
E 


o -o 
f- H 


C 43 

h d ry 

ft ft «H 
ft 

ft 4* 

U O TO 

o Z ft 

f- ft 
a. . 3 

z 

4> 

u E o 

c a c 

• < 


E 4> 
ft ft 
C 4 


6 -M 

4 C 


ft 

f- 

ft 


u u 
c c 

ft ft 
at cn 
ft ft 


at o 
C 4* 


tl H O 
4* 4 
m C a. 


c t> a: 

ft H UJ 


O "a 
O C 


at * C 

C 4* ft 

H -p^ 

CL S - 
ft *h ac 

ft ^ O 

- o 

I ft PQ 
J< H 

o c 

O O H 
43 ft- .C 
C 4* 

U -H H 

- 3 


C £ -O 

H c 

ft 

• E 

4* "o £ 

C ft O 

• a. u 

ui * 

o a: 3 

4* a. co 


> c 

■p* 
> 

I C ft 
G 4» O o ft 

4* ft ft ft -P4 4> 

•H c 4* 4* 

ft pH ft O U ft 3 

ft 'a -<H ft ft o 
U • h 4 w at ^ 

0 4: ft U C 4* 

1 4* H ft tH ft H 

3* ft p-1 4: 3 

ft ft ft u 

» 3* I -4 £ 

ft ft H 4 a* O 

-4 Q ft 3 C O 

o ft n 


O *«4 ft a. 


-X 3 t- •» at 

■O T» ft 4* ft 

Z ft ft > 

1 I O ^4 -P4 ft 
*H U *4 ft 

CD H 

O »-« | | | 

CL CO Z 

OOHhhliJKo 

H (0 2 H O 

S a 

O IL 


ft 

ft 

ft ft 

our xj E 
C 4* ft 3 Q 
ft ft ohh 
c 7 « f. . 
u a ft ft t— 
w U 
C o «4 UJ 
ft f- O 7) 
ft a. O 
ft t~ OC 
ft 0. 
ft ft « - 
ft -h E 
•h o < 

4* «4 JZ Q: 

c • o 
ft U u o 

> ft ft CE 

* PHQ. 

ft a. . 

* ft > 
£ € LU 
4* O Z 

ft <4 UJ 
ft ft o 
ft ft * < 
C G 

^ ft ft o 

<4 4> ft O 

ft ft 3 CC 

tMJ ^ Q. 


4> 4 

U ft 
ft pH 

4 -4 
4> E 
C H 
o at 


ft U Z 
~ UJ 


C4h 

• 4 3*H 
E 3 4 U 
ft -a ui 
C C “? 

■D ft O 
4 * ft ft a 
u 4» at a. 


ft e ry 

u (- 4 
c 4* o 
ft C *4 4 
oi o nj 
ft U 4^ a» 
3 a- 
4> o a 
C4CII 

ft PH 
H 4 

■H ft 3* 

C *H ft 
at -h u * 
o 6 ft 3* 

U -H PH ft 

at CL T3 


c 

r* 

E 

« 

E 

E £ 


E ^ u 
4 ** H 


3 ft 4 
a. v ft 
C at 

►H *4 3 

D - 

at at t_ 

4 at ft 
ft ft H 

^ PH *4 

a» u « 

4 4> 

ft ft c 

4» O ft 
U H XJ 
ft 4 H 

4 U 

ft at -o 
^ ft c 
u u ft) 

fu o y 

♦H 4» 

ry 


ft 

pH 

cl fy 


I I 


£gfcS 2 | 

<30mjqi 


• ft 

-* • at , 

0 4 ft E 

u u < 

a. 4 * a: 

ft c a 

1 6 »0 

ft > <r 

4* c ft o. 

u 

ft 4> ft > 
"» C X u 
O ft 43 Z 
(- > Ui 

ft. ft Ml O 

ft < 

- G C 

ft U H h- 

64*42 

ft ft ft O 

C E « u 

I 

K 

Z 

O 

u 


4» a o 

*H O T3 
» . 4» ft 
43 H 

O 4» . 

CUI C £ 
ft ~> ft 4* 
• O > C 
t* CL ft O 

0. E 
at - ft 
ft E x V 

< 4» 

4* a e 

C © ft £ 
ft O 4» 

> K ft 
ft IL 'a > 
> 

ft > ft V 
G O G Q 
4» Z 4* O 
Ui \ 
ft o at E 
ft < ft E 
c c 

•p« Z -H UJ 
«*■ O <4 H 
• O ft < 

■O O TO Q 


3 . 

4 

U ft 


O 3 
4» O 


Ot pH 
ft 4> 
pH C 


> G 

ft G 


C pH 

ft ry 

-“ > Q 4* 


4» O U 

< ft 

ME L 

e ll «4 

4* cn x> 
cn c 

• o 

4T E U 

4> E ft 


4* O Q H 


ft X 

ft I M 

C 

h UJ o 
4- E ft 


ft , — 
CL UJ TJ 

3» Q_ pH 
4* > 
h- , 
ft ^ 4» 

g cn ft 
4> cn ft 
<r 4* 

ft _i 

• 0 4 

c o 
— H 
4- Z ft 
ft UJ CL 
x» > a- 
UJ 4> 


I 


I 


I 


z 

UJ 

UJ 

o 

1- 

E 

o 

< 

tH 

o 

Q 

H 


z 

UJ 

> 

UI 


I 

I 


CL I 

e i 
a i 
U I 

CL | 



I * I 
I □ I 
f O i 
I CO I 
I A I 
I a. i 
i UJ t 
i a: i 
i cl i 


ORfGSNAL PAGE f.S 

OF POOR QUALITY 



CL X X 
4- C 


t- — —» 

a. 

. ii 


CC 
ft LlI 
4- x h- 

o x z 

lii 

Ml . 

ft Q_ 4- 

C Ul o 

--4 tt 

*+ Q. C 

o 

C — 
*4 +3 


■M O H 

a cl 
x € x 
x o u 
u C 
M> <Q 

e m* x 

bn n 


Ml ft JZ ■ 
3>li U 
M> t- -H 


l~ 

Mi ft ■ 

ft 

E * 

<1 ft 

C 6 
'll 

— c 

ft 

-O — 

O ft 


m» o. 3 * 
■o o x 
V- - 3 

o 

3 ft 43 
E C 
3* ft ft 

ft c > 


c 

CC 

43 

u 

— 



C ft 

O 

43 

43 

*o <-* 

4S 43 

-C 

a* 


« ft 


U 




c 

■H 


(_ 


4* 


D * 


4= 

ft 

ft 



O T3 

CO 

ft 

3 

ft t- 

3 

B 

JO TO 


3 


X 1 


U) 


O 

4* 

ft 

o 


U» 


O 43 

. 

Ol 

'X 

u 



•34 -»4 


H 

CL 

34 u 

ft C 


c 

ft 

C ft 


3 


Q 


u 

ft 

ft 

4- 


ft 


(- x; 

43 

■34 

ft 

O 



43 

.. 


c 

4- ft 

O 

ox q 

1 - 

ft 


ft 


or 




f- 



E 


O Ol £ 

— 


— 


ru 

ft 4 

ft 

• 

■*4 

•34 ft 

4- ’34 

C 

ft 

ft 

. ft 




O 


ft 

3 li. 

•P 

TD 




34 

at 

<4 

«l 


— 

— 

U ft 

•34 

4 


u -a 

O 43 

-H 

XI JZ 


ft JZ 


ft 


3 

ft 

£ 

oi Z 


ft 


ft 


.. *4 

■34 

O 

43 


t- 


••4 x: 

43 

ft 

c 

ft 

« 

B 

•34 U 

ft 

-a ft 


ft 

ft 


ft 

43 

-34 a 

C 



Ml 


43 Ll 

p4 

4* 

u 

c 

ft 


4- 4» 

E 

43 

O 

CL 43 

a» L 

a 

f- c 

ft 

O 43 


ft ■ ■ 

43 

in c 

f- 


4- U 

O 

(- 


ft 


u 

Ll 

O 

ft 

o 

•«-4 

e 

— o 

3 

ft 

-34 

ft C 

£ 3 

x: 

u ft 

£ 

E ft 


£ ft 

c 

a 34 

■P 

4- 

c 


ft 


XI 

(- 

ft ~ 


L 

L- 

■34 

<4 

* 

ft 


o 

4> 

ft 

u at 

ft 

ft *- 

ft 

■a 


^ f- 

ft 

CC 


O 

O E 

43 

E 


ft 

ft 

c- > 
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ft 

43 

•34 

4> 

W H 

o 

o 

ft 

43 > 

34 


ft XI 

C 

O' 


ft 

> 

G Q 

C 


Li O 

ft 



4» 

tf« 

•4 ft 

43 


4= 

ft 

43 

•w4 

ft 

O CO 

£ 

O ft 

m 4- 

O' 

T3 


L at 



ft 

3 a : 

O 

w 

(- 

t. 

c 

trt 

ft 

3 

a a: 

c 

■ » 

U 

u 

C 


— XJ 



*- 

e 

L C 

X) 

ft 

— 

ft C 


43 . 


O 

•rl 

— 

4- 4> 

3 

ft 

ft 

TJ 


i 

ft 

ft 


o 

ft 

4» 

U -34 



o 

c 

ft O 


ft x: 

ft 

3 '34 


CL ft 

ft 

a*3 

43 


O 

Ol 

ft 



M> 

- c- 

O 

u ru 

— 

■o 

ft 


ft 

t- 

4- 

ft — 

34 U 

L 

t~ 4* 
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3.3 THE DICTIONARY AND ADM INSTRATI ON PROCESSORS 


The following 
commands for 


pages describe the 
the DICTIONARY and 


command sequence and define 
ADMINISTRATION Processors. 
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4. APPLICATIONS 


Examples of application for the individual processors are shown 
in the following sections. As previously mentioned in Section 3. , 
a pseudo flowchart format is used# wherein the VAPEPS commands 
and/or the prompts and responses are presented on the left with 
explanatory remarks on the right. 

In creating a local Database# the required data may be input to 
the processors by using either the Interactive Mode or the Batch 
Mode of VAPEPS. The drawback to using the Interactive Mode of 
VAPEPS is that this mode will dump ALL the input data if an error 
is detected in ANY of the input data. This mode of operation is 
recommended only where there is a minimum of inputs. 

The Batch Mode is strongly recommended for those operations 
involving a multiplicity of commands and/or data. In this mode of 
operation# the command and data inputs to the processors are via 
structured run streams; consequently# if input errors are 
present# the data dumped by VAPEPS is still retained in the run 
stream file. Corrections may then be made to the data in error 
and the run repeated. A convenient method of operation is to use 
the Batch Mode with both input and output files; the input file 
being the run stream and the VAPEPS results being directed to the 
output file. The output file may then be edited for specific 
report formats# etc. # by using the computer system editor. A 
typical Batch Mode operation of this type# specifically for the 
MassComp Computer# uses the command: VAPEPS<ENTER 12 >ENTER02. A 
further recommendation is to use CAPS for all commands. 

Five examples are shown in the following sections. Examples 1 
thru 3 illustrate the use of the ENTER processor only. Examples 4 
and 5 progress# in sequence# thru the ENTER# PREP# DICTIONARY# 
and ADMINSTRATION processors. Example 4 was developed by 
excerpting information from Ref. 3. This excellent reference# 
which documents the creation of a local Database for the Tomahawk 
Missile# was extremely useful in the development of this 
tutorial. Example 5 is intended to be a somewhat complete example 
of a typical VAPEPS process which progresses from the modeling 
stage to the creation of the local Database. The VAPEPS model of 
the Galileo Spacecraft: Lower sections is excerpted from the 
VAPEPS Newsletter# Issue 2. Summer 1988. This is presented in 
Appendix A. The steps required to create a Database for this 
model are discussed and the response levels measured in the 
Galileo protoflight acoustic test are used as input to the ENTER 
processor in Example 5. Additional examples can be found in 
Volume IV of Ref. 1. 

NOTE: Variations in the output format of the processors may be 
attributed to the currently installed version of VAPEPS. 
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4. 1 THE ENTER PROCESSOR 

The following examples demonstrate the various input and 

lotions available within the ENTER processor. Using the ENTER 

processor command flowchart for reference while J£|p* 

problems should expedite the learning curve N t£R command and 
command is issued, the VAPEPS logo appears. The ENTER command ana 
subsequent entries, end the resulting outputs, ere show in the 

e x amp 1 es. The Interactive Mode MS use, Vthl ^bpjps outlet 
streams used in the other examples precede the VAPEPS outp 
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D»v«lop«d by 

LOCKHEED MISSILES & SPACE COMPANY 


13 

c 


U 

T3 


a. +> « 

G D +» 

•h o <• 

•o 

»- u 

• CH 

■*» « « 

c f. 

IftJ 4» 

* u 

c * 

n -x a. 

«■ € » 

t- 

«l -O 

•*« 4* C 


oo r> o 
oo n o 

N O 
OrtOr 

^ n ry u 


• • i « 

e ^ u 
« x o o 
a K U E 


(A 


h- 


Z 


UJ 


E 

1- 

UJ 

3 

-1 

a. 

a. 

J- < 

r 

3 H 

IX 

O < 


Q 

a: 

Q 

UJ 

Z -J 

»- 

< <t 

z 

CT 

UJ 

_J K 
< O 


Z UJ 

Q 

*** a. 

UJ 

E CO 

IX 

OC 

U. 

UJ Q 

•X 

J— Z 

U 

« 

UJ . 

UJ 

Q. *x 

I >- 

CO K 

h- tr 


< 


tr < o r 

< i!_ at 3 
HlL U) 

cn 

a .zo 
ui ro o ui 
h~ *-« or 
LU II h U. 
E a 

< h- UJ •* 
IT Z (I) 

«t tL _| 

a. *-i uj 

z 

J 22 

<IOh< 
Z I 
O H Q O 
ix UI 

HZirio 

1h|jO 

0 Z H _J 

Z a. 
UJ « UJ 

1 o 

I- uj u 


a 

n co 

UJ 

(0 o 

IX Q. 

CO 


UJ O 

-i a 

CO 

K 


-1 UJ 

_i 

z > 

<r 

m o 

a. to 

*-« H 

o u 

E 

E H 

3 Z 

o z 

a: 


< .. 

UJ 

UJ 

o 

U (1 

X CO 

< 3 

1- 3 

u_ 


UJ UI UJ 

Z © 


1- o 

3 


UJ UJ 

< 

IX u 


Q UJ 

> a: 

K 

z a: 

♦X < 

ffl 

UJ u 

<r 

3 U 

I > 
h- 

CO J 

(0 00 

a 

Z *x 

UJ 

3 J 


3 


Z I 

I IX 

I 

< 


IX H 

H 3 

1- 

cr 



26 


THE INPUT FORMAT IS: 
( A4« 4F10 4, 14) 



FREQUENCIES INPUT FROM CARDS 


c 

c. 

u 


—• 

# 

1 


c 

a 

p 


.c 

UJ 

0 ) 


u 

in 

X3 


w 

- Q 

P 



< 

tfl 


u 

K 

UJ 



<t -i 



a* 

Q C 



x> 

- -C 

p 



Q u 

a* 


p 


p 


0/ 

c 

*P 

p 

P 

* o 


D 

C 

U 


Ol 

«i 

P ti 

* 

P 


IQ 6 

C 

D 

1 

"O IQ 


o 


c 



a. 

p * 



e 

* p 


Cl 

o 

4* 

C 

* 

p 

C O 

<Q 

CL 

Q. 

UJ z 


<0 



ra 

> 


O 

O 

o 

6 

o 

o 

rj 


o 

o 

o 

6 

m 


ui 

C3 

Z 

< 

IT 


z 

UJ 

D 

o 

Ui 

(T 

li- 

ce 

UJ 

h- 

Z 

u 

o 


^ w ^ ry 


<* o o 

n n n 

O<JO 0 ' 

O^Oh 

6 6 6 6 


X 

X 


S 3 - 

CL 


w 

w 

w ^ w w 

cs 

o 

ni o w w 


• 4 » o o o 6 

€ 


0*0 
o *» o 
< * < 

- e . 

^ o ry 

< t- < u 

* * O >0 O nO 

• ■ -• •• -• fs <r r* <t* 

* -0 O' O O' 
u ID «-» ID •-» 


in * in 

z u z 

a: u tr 
- < . 
cn cn 
k in H 


< o o o o 
in 


Z x Z x 

D«D<tnjoow 
— ro aj - 
u>uxonno 
a. a. o o 

HOKOOOOO 

. cn - in 

QUQU 

*^Q»-«Q^v-.runi 
<£ < < «t 


in 

a. 

D N 

O 

cr in 
cs in 
< 
ry .J 
o 


a: * 

ui z 

K Z 
U. x 
< UJ 

o a 


> 

cr 

< 

r 

z 

D 

in 

> 

o 

z 

UJ 

D 


o 

z 


< 

tr 

f- 


e 

z 

•-* 

Q 

< 

UJ 


o 

UJ 

O 


z 

tr lu 

UJ 

tr 

l-l 

UJ z 

tr 

u 

in 

H < 

U. 

K 

in 

z z 


Z 

UJ 

D 


UJ 

o 

O H 


u 

o 

U Z 



tr 

Z UJ 



tL 

UJ > 




UJ 



< 

Q 



J— 

tr 



< 

< 



Q 

u 


Q 

Z 



Z 

i— i 

z 


< 

o 

< 


03 

UJ 

-1 


m 

cq 




oooooooo 

oooooooo 

ooooooooo 


»n o o o o o.o o 
'O-'QD-MOinon 
^^nino''OCD h 

Dl 

in 

in 

< 

OOOOOOOOo 

OOOOOOOO 

OOOOOOOO 


OIDOOOOOO . 
t^nOHinmoz 
^ h pj in O' <) e 

H X 

UJ 


§ OOOOOOOUJ 
OOOOOOOZ 

oooooooo< 

oooooooo 2 
moD^rcMooooi- 
^ ru n ni o z 
<-* m uj 
> 
UJ 


^wrww^ji'va) 


z 

UJ 

z 

z 

o 

o 


to 

z 


D 

a. 


> 

tr 

< 

z 

z 

D 

in 


UJ 

z 

i 

I 

u 


UJ 

(L 

> 


UJ 

z 

« 

z 


tr cr 
UJ UJ 
H ►- 
UJ UJ 

z z 
o □ 
cr tr 

UJ UJ 
-1 -I 
UJ UJ 
a u 
u a 
< « 

in in 

•-* M 
X X 
< <£ 


o o 
o o 
+ + o 

UJ UJ 

o o 
o o 

O O II 

o o 
o o to 
o o in 
< 



O O J 


ooowmo 


u 


o o o o o o 




+ + + 1 1 + 




UJ UJ UJ UJ UJ UJ 

in 



o o o o o o 

K 

II. 

w 

o o o o o o 

M 

a. cl z 

< 

o o ^ O O 'O 

z 

w w z 


W N W O O '(f 

D 

IS O X 


n cm w o- 


UJ 


♦ in n n ^ h 


UJ 

o o Z 
o u <t 

< < z 


z 

UJ 

> 

UJ 


o o o 
woo 

0 o o 

1 ♦ ♦ 

UJ UJ UJ 

o o o 
o o o 
o o 
O w 

W O CM 

^ in n 


o o o o 
ruoom 

0 o o o 

1 + ♦ I 

UJ UJ UJ UJ 

o o o o 
o o o o 
0 0-00 
omto 
<t n th w 
n «* ~ w 


- w 
« < 


— w 

<t < 


a 

UJ 

tr 

u. 


o o o o o o o 
o o o o o o o 
o o o o o o o 
o o o o o o o 

o 6 o o 6 o o 
mantniooo 
~ nj k ni 


z 

z> 


< 

Q 


n 

GO 

n 


GO 

-0 

oi 


GO 

> 0 

nj 


u * 


27 


00+3009V6I 000+3000Z.9S 0000 0002 


130 
— . tn 

3 1A 

U m - 

£ -o 

M U <0 «A 
U C o 0> 
r4 04 U 
10 ^ U 

<1 U <fl 


o* o n ••+ 
*> A O' 3 
nj <t N 

H I- 

O- 0) - O 

D> 4i *4- 
J- £ U 
M C 
— < T> 

D H- t) O 
U H .C 

f- l- 3 

h Oj Ol £ 

u C U 
0l .0 C 

£ <4- 04 -4 

U «*■ 

c - o <*- 

- -M O -4 

who 

r*i -c 


n 

£L (- X • X 


in Q.GDQ- 

o 

a n ni h ry 

H 

Q O O 

Hi 

- M- , < - 


u o O H O K 

E o in o in 

in * < < 

z o» z in z in 


in«in*****nn^nnnjnnnnn 

OOOOOOOOOOOOOCpOOOOO 

UJUJLiJinUUUiLdWWWWWWWWnJLiJUJ 

j-jqoOOOOOOOOOOOOOOOO 

ooooooooooooooooooo 

oSooS^oooooooHOto-orJ 

4 -»rjn^"i/>' 0 f s, Q 0 > ^' < - > o 40 in^'in> 0 f v -CD 0 ^ 


SSS5SSS55555SSS55S5 

2333322 23232232 2 2 22 


ggo8888888888888888833S38S888S8o8585S 

iiiiiiiiiii^ujssiJS-oSogSoogooooSSooogg 

2SaSaS65SS5S55SsRBSBS88S888*88S88S888 

HH HHHHHHHHHHHHHHHH(MDHn>OHntDHrd0oH^rjHH(DH 

!«n<»iH'O^CD 0 -o-Mn 4 ; 2 i- 2 i' ,r ' ,n ' , ' in ' 0 r '' D 0 ' 2 n 222 !!I 2 « 2 - 


mo uxx 

> o* ir> < 

H <£ > 

n z «o < x 


xxoo 
< > > 
OJ < < 

< x r r 


111111112222222 * 22 **;: 


28 



Version 5 4. 1 
System MA5SC0MP/UNIX 
(Released June 1908) 


o 

o> 

o 

-J 


co 

rj -4 

p a 

p p 

+> 3 -L» 
C Q. U 

Oi c a 

> 44 CL 

uj in 


H n p 1 

c a 

p -44 p 

- E M- 
C P 
3 * I 


4-4 * C 

O C £ 

Q o u 


c a a 

6 a > 

u o< 

a 

P P -P> 

a a c 


c 

o 


u 


c 

LU 


Of 

Q 


o* - 
01 Q 
a *-« 


- E - 

€7* <* Q 

ft C H 

pa, 

«4- ft- «L« 

c 

O' o m 

»-4 C »-4 

. . s 

Ifl — « OJ 

4-4 C 3 
C -C -4 


U \ > (J4. 

a -o 
a a a p 

p c p c a 

0 -4 o h e 
■O H T3 ft- 
O* O 

nr»iH a u. 

p 



3 

CL 


CL 

a 

CL 

«0 

> 


(0 

c 


a 

o. 


i 

UJ 

-I 

0. 

s: 

< 

X 

UJ 










p 







a u 



3 







P a 



o 







P -44 



p 







c c 



3 







a 



O 






X 

u a a 









0. a 

TJ 4-1 



_J 






TJ 

P 'H 



< u 






O' P 

a 3 o 



cr in 






to o 

44 tf> 



p *-• 






• • 3 

3 a 



Z E 






a- 

u a . 



UJ 






4-4 O 

p r a a 



U (X) 





9 

.. o 

-44 U a a 



UJ J 






4-* O 

u c o a 



tr a 






o 

■H H U 



<►-4 0 


>- 

tr 


-P 

CM 

a :> u 



J3n 


z 

u 


C 


-o a a 



3 


< 

P 


a 


£ . a. 



o in - 


QL 

Z 

z 

E 

a . ■ 

p (M » 



cr uj o in 


x 

UJ 

o 

a > 

E a 

•44 JO C 



x < in 


□ 

u 


oicr 

~r* M 

3 P 4* -44 



CJ u O UJ 


u 


in 

a O 

P ■<-» 

3 p 



Z Ju 



P 

M 

C P 

in 

a o n -44 



< > CJ 


UJ 

X 

> 

a < 


p -o O' 3 



< < 


u 

o 


6 tr 

a 

a a CM 



X 'O 0- 


:»< 

3**-4 

Q 

o 

p 

4-« P 



P <3 


■O 0. 

JO _J 


a cq 

o 

cl a - o 



m ro cq z 


W 

u. 

UJ 

a < 

U 

Ol ft >L 



3 -J ~ 


T> 

T> 

u 

a _J 


P C u 

o 


p tr 

i 

• «B 

a UJ 

< 

£X 


a a c a 



UJ30h 

p 

CL 

P CJ 

a. 

a z 

00 

H 44 a 44 o 



p a O' 3 


O W 

o < 4 

in 

p O 

00 

3 <P TJ o 



< co ni 

3 

-4 UJ 

a a. 

V. 

a *-• 

O' 

u -4 -c O 

M 


_i < tr 


a _J 

c in 

UJ 

■o in 


P P 3 



cl - a 


> 

o 

u 

_i 


•44 a o>£ O 

in 


UJ Ul IL 

in 

a in 

cl a 

a: 

tj 3 

* 

u C u 

in 


ECU 

j 

o in 

in a: 

o 

C 0. 

IM £ 

a p c < 

<C 


< Z Z UJ 

UJ 

►H 

< 

u. 

a o 

4-4 u 

£ «L 44 H 



-J < < -1 

Z -J 

r 

Q 


tr 

P 

U <P N t4 

u 


3JOO 

Z UJ 


Q 

I£ 

P CL 

p a 

C -H O «L 1 



O U. *-4 I 

< z 

a 

a 

H 

P 

a cq 

■44 p o «-• , A 



tr 3 

I z 

UJ 

o 

< 

O P 

3 

OH IOK 



h a o i 

CJ < 

u 

N 


CL UJ 

n 

CM -c * Ul 



(J Ul CJ 

X 

X 

< 

in 

0.3 

3 •• 

. <71 .. O' > 



Z CQ Z 

CO CJ 

* 

in 

3 

3 

< a 

o c * a ** O 

n 


X U_ _J 


u 

< 


a 

TJ 

•44 a ,i«t 

CM 


CJ U, 

cr 

□ 

z 



, o 

a p a tj n , 

p 


Z o u. 

UJ 

-J 



p 

9 E 

c a an 



1-4 P O _l 

a. 




a 

a 

a a £ A UJ 

H 


in -4 < 

IL 




a 

TJ C 

O -44 -4 X 0) O 



CM X 

o in 




3 

•44 o 

, a ft u *-t h 

UJ 


. c# 

P 





P 44 

cm tj p p cp - uj x 


o z in < 

in z 





Ll p 

, a 3 o ♦— « o 

< 


*-4 in 

p *-« 





3 

ma-oPu , uj , 

Z 

z 

< tr < o 

in □ 





u 

. p a u cl cr 4t 


o 

x < 

►4 0- 





.. a 

0-*u3a>u_*-4 

P 

H 

in < x 

in 





a m 

, 4 ^ u P a P *-• 

z 

p 

►4 _J 

z > 





P UJ 

Cl30P0*-t - - 

UJ 

0- 

> < UJ 

O (J 





a 

(M p «p a C - X «t > 


Q 03 tr z 

CJ z 





a 

p ci c* tr < tu 

tr 

< 3 0 

UJ 






- a -i c • tr a — ■ 


CJ 

UQPU 

P 3 






44 r a o c ii. l 


in 

X UJ CJ 

z a 






P P Z P Z •“« - 


UJ 

aC o 3 UJ 

UJ Ul 








o 

_j cr tr in 

> tr 






a Z cj < 



3 O P O 

Ul U. 






POOUU<Q.X 


p 

as il in z 







cmintninx>£c 


z 

Z 1 

in 






• UJUJUJUJUQO 


UJ 

UJ - Z UJ 

*-» 4-4 






r QQQQZZlL 


> 

X UJ O X 

I 








UJ 

p cr z p 

p 


O 


u u 

x ir 
tr uj 
O > 
U, o 


29 


RAW DATA FORMAT SPECIFICATIONS 



FREQUENCIES IN THIRD OCTAVE. START * 31 300 Prompt- 


cr* 

0 t 

f- 


* 

a 


•o 

4> 

l c 

* c 
<0 

C i= 
o 

V 

I * 

•M «l 
CL C 
€ m 

o 

(- 

0. (M 


f « 

C 

« r 4 


c 

u 


If 

> 


n 

u 

H 

E 


u 

O 




■w4 





E 

«■ 









_ 

cm 




0-t 

< 









u 





‘04 

XL 

A 



E 

Li 

O 



w 

H 

* 




U 

CM 



IA 

r 

*4 



• 

o 

CM 



c 

CE 

< 



o 

LJ 




£. 

-1 




a. 

Li 

CE 



o 

o 

Li 


o 

(> 

o 

r 


z 

u 

< 

Li 


M 

•-4 


£ 

o 

-1 

E 

Li 

a 


M 


u 

CE 

cn 

< 

(- 

z 

LI 

CL 

XL 

* 

< 

-1 

D B 

1- 

X) 

Q 

Li 

O 


E 

H 

o 

ce in 


4 

3 

o 

o cn 



CL 

-c I O I < 


< 

> 


in 

u CL V CL 


o -i 

CE 

a 

m 

CM O CM Q 


CJ 


z 

Q 

+> O < O < 



r 

H 

„ 

C - LJ - LJ 



£ 

Q 

o 

« U X U X 



3 

< 

t 

O E U E 


CE - 

cn 

Li 

01 

* < _J < _l 


Li 


-J 

z 

xZDZD 


i- n 

> 


* 

l . a - a 


CL CM 

u 


o 

ti X x 


< H 

z 


> 

xnm^rn 



LJ 


< 

* <r fi cm o 


Q B 

3 


r 

L < . < . 

O 

Li 

<3 



CD CD 

z 

CE Lj 

L) 

cr 


n . . «-i . . *-i 


lj r 

CE 

LJ 

cn 

cn cn 

cn 

t- < 

CL 

P 

r 

««. r < r « 

cn 

z z 


z 

cr 

O CE H CE H 

Li 

3 


LJ 


.cn.cn 

u 

a »- 


U 

cn 

* cn cn 

o 

U z 



»- 

*hWH tn 

cr 

Z LJ 




| H H H H 

(L 

LJ > 



z 

L Z X Z X 


LJ 



3 

• :o< 

< 

a 



« 

> . 

j- 

XL 



Li 

4 LJ X LJ X 

< 

< 



CL 

CL CL 

Q 

O 



>- 

> >- -• 




Q 

t- 

O H O 1— U 

z 

X 


Z 

• 

cn . cn . cn 

*-* 

z 


< 

a 

LJ Q Li a LJ 

o 

< 


03 


QhQhQ 

LJ 

-J 





CQ 

a 




OOOOOQOOOOOOQOOOOO 

oooooooooooooooooo 

mooooooooooooooooo 

loin^j^orfoo^'otfiioodooob 
n<inr\o^^r(DniODinir)>o^orwoo 
HHHWwnf inNO'Hf a) 


5 §§ 


ooooooooooooooooo 
_ooooooooooooooooo 
onooooooooooooooooo 


opp^Honootoioooooooo 

mn«i-iDM>r.^a3ni cd mmo-onjoc 


OOOOOOOQQQOOQOOpOOO 

ooooooooooooooooooo 

moooooooooooooooooo 

Hodrioonodoirioddddood 

r)4 > p<oaioni'OOpHoonooPOO 

^H^niwn'nnoroordoo 

hhhN 




30 


2240 000 




cc m m 
UJ 

(fl 

> m »n 

t- 

uj n n 

Z 

oc 

UJ 

00 CD 

E 

E 

n 

O 

U « « 

O 

Ohh 

in in 


ooo 
o o o 
+ + + o 

III Ul Ui 

ooo 
ooo 
ooo* 
ooo 
o o o in 
o o o w 

OOO J 

u 


in 


in 

i- 

mi - 



in 0. u. 


z 

m N (M n 


3 

oooni 



* 


UJ 

0 0 u UJ 


Q. 

E 0 <J E 


> 

in < < < 

0 

»- 

z z z z 

> 

< 


H 

E 


Z 



Ui 


UJ 

O X x > 


r 

> O UJ 


< 

< oj 


z 

E -t < 

O 


O x x 

> m 

o < <r m 

^ r < < 


99 ??????????? * • • 1 1 1 

UJWUJUJUJUJWUJWUJWWWWWWUJUJUI 

ooooooooooooooooooo 

SoOOOOOOOOOOOOOOOOO 

OOOOOOOOOOOOOOOOOOO 

o2o0§§0000000^0'l0'0ni 


0666006660666 

0000000000000 
1 1 1 1 1 1 1 1 t 1 1 1 1 

ujujujujujujujujujiijwujuj 
0000000000000 
0000000000000 
0000000000000 
0000000000000 

inr>moomoooinooir- 

croa^no^nm^nicD — 


o o o o < 

m w m m 

0 o o o < 

1 I I I 

LU Ul UI LU I 

o o o o < 

o o o o < 

o o o o « 

o O o O I 

m o o 1 

< ru 1 


6666606666666666060 

8888888888888S88S80 

uiuiujuiuiujujujujwwwwwuwwwlj 

SoOOOOOOOOOOOOOOOOO 

OOOOOOOOOOOOOOOOOOO 

Snic\iNnnnn<*<** 22 J 222 

6666666666606660600 

ooooooooooooooooooo 

ooooooooooooooooooo 

moooooooooooooooooo 


Hoonoomooomoooooooo 

n^tf)'0(DON'OOif>^oonoonoo 

nvin'OUiuu.^ w0|n ^ (n%0(I) Qj, jo 


31 


^wn^in<or^coQ' 0 -*njrwir>vONCD 


) n n n n i 

c < < < <c 

f ^ <*■ *t < 

> o o o o < 

I I I I 

i uj iu uj uj i 

INW(> 0 ( 
>na)r>tD- 
r m n ^ r 

- n rd ^ r 


i n n n n n 

t <t < «t < <t 

) n n ^ in >0 
>00000 
1 i 1 1 1 

I UJ UJ UJ IU Ui 

• o o co tn o 
I &■ >0 in CD h. 

ry ^ cd -• rg 
1 o *t in & o 


C £ 

x 

£C 

LJ 

hi 

UJ 

H 

t-~ 

H 

LJ 

UJ 

U 

E 

E 

E 

O 

O 

O 

cr 

cr 

cr 

UJ 

UJ 

UJ 

_j 

j 

-j 

UJ X 

UJ X 

UJ 

u CL 

0 CL 

0 

0 rg 

0 rg 

u 

< 0 

< 0 

< 


•ryn<*in>o^aj(ho-*«fMn<*tr>>oNCD 


H™"*! 2 ; 2 ^ 2 ~™ n *^<>^CDQ^o~rgn<rin,or-a] 


itntwn^niiJJiiyWWWWWUJWLJUJ 

2 J^ tn 5 ^©OD«tO'inoriicDi\i»!i'yi 

^ < ^™ Nn, ON>NoO' 0 rdno 

<i^«tn^oocon)nn«o>on<t 

><N(M>tin^-ontnimnnn 


'^j^w^^njraniryi 

<<<<<<<<< 

nnn^^^^-nni 

oooooooooi 

>11111111 

UJUJUJUJUJUJUJUJUJl 

rynchNir»ooom«rr 

"•^nmm>o 0 d]ir)( 

(Do-O'fl-OHttno't 

^rj-»N-*OQOCO‘Ov 

trithcy^n^o-cD-O" 


J rg rg rg rg rg 
[<<<<< 

) rg ry rg jv n 
>00000 

1 i i 1 j 
1 uj ui in ui uj 

1 t rj n»t rj 

1 n n a- -• 'O 

• cr- N 03 in 

O -fl D 1 h o 


32 



Version 5 4. 1 
System MASSCOMP/UNIX 
(Released June 19S8) 




•— < 


p 


c 


u 


p 


ft 


u 


ft 


\ 




ft 


ft 


ft 


P 


c 


ft 


■H 


T 3 


■H * 




O' 




ft! ft 




- in 


„ 


a/ . 


J 


> Q 


3 - 


ft tM 


O 


p * 


■— « 


u ft 


P ft 


O p cr 


c 


ft a> 


ft p 


n i 3 to 


> c 


s 


uj m 


— - Q 


* u 


- ft M 4 


^ Q- 


ft c . 


* 


O' M ft 


3 P 


ft — • P 


< 3 


f- \ ft 

p 

Q CL 


U. ft Q 

3 

- c 

C 

3 

a. 

O M 

O 

ID H L 

p 

C 

■m 

^ ft O 

3 

E *M 

4 * 

- > P 

o 

U ft 

Q- 

ft 


C 

■M 

—•ftP 

ft 

M 

L 

C p ft 

a 

ft E 

u 

ft e 

ft 

p (- 

ft 

U t> (. 

CL 

C • 

ft 

O 

ft 

UJ t- 

a 

D m Ll 

3 


> 

Z 

« 

CL 

x 

o 

o 

u 

o 

=F«< 
P CL 

to 

x> 

• 

a. 

o to 

- LU 

• 3 

> H 

«* in 
a to 


a 

UJ 

Ul 

x 

* 

u 

□ 


tr 

LU 

h- 

z 

LU 

U 

h~ 

X 

cs 


z 

o 


P _ i 
IL 


£ Q 


LU 
u 

ft LU < 
f- O ft: 
o < «9 5 P 

ft 0. 


c to 
o 

a. Q 

to tr 
< 
a 

Q 

o 

o 

v 

< 

to 

< 

z 


LU 

U 

tr 

□ 

ll 


to 

3 


x 

< 

CD ft 
O -o 
• - t- 

ft- o 

<r 3 

<b o 
o 
o 
o 

CM 


e 

• > 
oi tr 
ft o 
c h- 

n < 

E tr 
o 

ft a 
a < 

e 3 

p 

ft z 

p O 


a) 

cs 

o- 


o c 

Eft H 

3 P 4* O 
C h £ a 
Ot Tl 

E 

3 ft ft E 

rH q £ 
ft O ft 

U ft 4* 
m • pm 
CM «p 
c 4 * 
£ o o ft 


3 E -« u 


ft C 

c -m 
o E 
u 3 


C 

3 ft 

O’ {- 

ft ft 

«L 
-C E 


ft 3 H 
ft TJ U 

C C ft 
ot ft ft 

ft P C 
£ . P O 

ft m u 
ft L 3 


C O 

o . 
m ra 

p . 

3 m 

u « 

ft o 


ft 6 -O » A LU ^ 11 

ft c x to n 

•o CM O * o LU 

p *m L— . , E 

o , mo ni c 

* ft x» ft , lu < z 

*-• l o» a. ir - 

-M ft 6-oVU.eh 
- C 3 c J- « . Z 


UJ 
X 
UJ H 

z 

OlLh 
U O Z 
X 

Dlill-O 
Z X X a. 
~ H O Q 

£ M H 

3 UJ X 
-J to X 

< z to 
a uj h 

m tr i h 
CM UJ H 
C 5 h- 
X Z O < 
hOh 

W J liJ 
3 JU 

X < z 

LU 3 D UJ 

z z a cr 

O —* UJ LU 
OX Ll 
3 X X 
X 3 »- 3 
3 < a o 
•-* *-• tr 

CO 00 3 1 


z 

o 


o x < < 

UJ 3 -j 3 
CO Ll O 
CO UJ 
Z UJ < 

3 Z X 
CL C 5 UJ I— 

to < m cs 


x 

L— 

3 


TJ to 

„ 

ft 


• 


UJ (J 



>0 

ft F-l 

ft 

p O 

to 

Z Q < 

to 

to 3 

■wH 

M JO 

p 

p 

to 

O Z UJ 

3 

C CL 


3 

ft 

*-• 

« 

« < X z 

UJ ■ 

ft o 

L u 

C O 


o 

-1 

X K O 

Z 3 

cr 

ft P 

o -o 

a. 

♦* IM H 

u 

- *-« CJ 

Z UJ 

p a. 

P ft 

•H 


l 


< CO 3 

< z 

L 

E « 

P E 

p 

■-* - A 


cr uj 

I z 

O L- 

ft 

U 3 

ft 

ft n tr 


to UJ UJ X 

u « 

a. LU 

P 

ft M 

»— < 

3 - UJ 


H K 

X 

0.3 

a. . ■ 

ft ft 

«♦- 

o* CD > 


a < 

o u 

3 

ft ft 

ft 


ft O 

J 

Z 3 _l O 


ft 

CO T3 

c c 

ft 


-J 

O □ Q. h 

cr 


a 

3 Ot 


p n . 

o 

*-• Q 

UJ 

t- 

- E 

a. ft 

ft 

P o 


H h* -J 

CL 


U U 

x tr 

CL UJ 

a > 

lL O 


lL 

o to 


to □ 

►M 0. 

to 




ftU 3 ftft*ft«’-i.*-iUJ 

CL 

CL O UJ 

O CJ 


1 

P 3 C 5 **• ft . r M > 

H 

nii -3 

U Z 

in 

1 

ft o <4- ft ft o q: uj uj 

cr 

o 

UJ 


1 

Q etc o ^ 

a 

LU - Q < 

H 3 

i 

1 

p p ft o Ll Ll 

CO 

3 CO UJ 

Z O 


1 

(- ft — u Z *-» . . 

UJ 

h C t Q 

UJ UJ 

UJ 

1 

cr - * l— 

a 

3 UJ 3 Z 

> cr 

3 

1 

u z u < 


< Z CO < 

UJ Ll 

CL 

1 

hOUUlMlE 

H 

0 Ll 10 


X 

1 

Ztocototox>o: 

Z 

Ll < UJ 

CO 03 

<£ 

1 

UIUJLUUJUJUOO 

UJ 

3 ►m Z 

*-i W 

X 

1 

C'QOQQZZU 

3 

I h to a 

X 

LU 

1 


UJ 

h to M u 

K- 


33 


RAW DATA FORMAT SPECIFICATIONS 



FREQUENCIES IN THIRD OCTAVE. START - 40.000 


U 

C 


a 

cr 


u 

n 


■M 

L * 

-o — 

-m a* 

^ c- c 

0 i c 

I- 4J «Q 

•» C £ 

V LU u 

c 

U I N. 

* 

+* +* « 

CL CL C 

E E - 

o O -• 

i- l 

CL CL fO 


* 

O' -P 

at iq 

W -a 


«* 

a 


t- 

* 

-p 


» c 

V « 

c 

111 CD 


•P 

D 

a. 

•P 

D 

o 







o 






z 










o 


-1 










cn 


< 




CL 


cr 




3 1 


K 




O 






a: cn 






o cn 






< 

> 





n _i 

cr 

O 




u 

< 

z 

X X 

X 





cl a. 

a. 



F 

a 

ru 01 

m 



5 

< 

<3 O 

u 


a. - 

cn 

UJ 

- a - 

ac « ac 


LU 


.j 

O LU U 

UJ O LU 


I- -J 

> 


OKU 

K O K 


LL 3 

o 


< til < 

LU < LU 


< o 

z 


- C - 

c . r 



LU 


-or* 

a n o 


Q tt 

5 


< a < 

tr < k 

o 

UI 

o 


Ul 

LU LU 

z 

cr uj 

hi 

a: 

■ • -i .. 

-! ♦ J 


Ui E 

cr 

UJ 

in w in 

uj in lu 

cn 

fc < 

u. 

K 

r u r 

U C u 

cn 

z z 


Z 

ac u a: 

u a: u 

uj 

3 


Ui 

. < . 

< <. < 

U 

O K 


u 

cn tn 

cn 

o 

u z 



K cn K 

cn k cn 

a: 

z uj 



M H M 

• •— * *— * 

Q_ 

UJ > 



Z X Z 

x z x 


UJ 



3 < 3 


< 

a 





K 

cr 



uj x ui 

>UN 

< 

< 



a. cl 

CL 

a 

u 



> > 





Q 

K O K 

OKU 

z 

* 


Z 

. cn . 

tn - in 

*— i 

z 


< 

a U a 

uj a lu 

cs 

< 


03 

Q 

Q - Q 

UJ 

_i 





03 

03 




OOOOOOOOOOOOQOOOOO 

ooooooooooooOooooo 

OOOOOOOOOOOOQOOOOO 


m«o-tO(MOO«roinoooooooo 

Q’fts^^^owonn'OHOwoo^ 

~ ^ CM 


OOOOOOOOOOOOQOOOOO 

OOOOOOOOOOOOOOOOOO 

mooooooooooooooooo 

inin^Honioo^dinoooodoo 

n«noMh^4 > ODi(Dnn'O^ONOO 


OOOOOOOOOOOOOOOOOO 

OOOOOOOOOOOOOOOOOO 

OOOOOOOOOOOOOOOOOO 

bbribbiribbbinbbbbbbbb 
tin>o(DON'OOinHoonooinoo 
H^HNNn^m<ooorj4io 
^ W 


^rvin^-tft'Or^aoo-o^run'Q'in^fvaj 


34 



EVENT NAME = GLL . CLASS 


in 


u 

e 

r 

o 

a 


cr a: cr 
w ui u 

H H I- 
UJ Ul Li 
E E E 

o a □ 

a: c to: 
UJ Hi uj 
j _i _J 
uj w u 
o u u 
o u u 
< c <t 

in tn in 


o 


o 

ti 


XXX 

< <z < 



X > M 


U) 

OOO 


E 

OOO 


cr 

+ + + 
UJ UJ UJ 

0 

H 

OOO 


D 

OOO 


Q. 

OOO 

11 

z 

OOO 



0 0 0 cn 
0 0 0 Ul 



« 


OOO 

j 


> 

cr 

<t 

E 

E 

D 

U) 

-J 

UJ 

z 

z 

< 

I 

o 


Ul 

H 


Z 

D 


II* 
CL CL 

rd ru _i 
o o _i 
o 


UJ 

O u E 
o u < 
< < z 


UJ 

E 

< 

Z 


Z 

UJ 

> 

UJ 

h rj n 

<r < < 


a ^ ru n 

*- < *i « 


n 


rd 

< 


^0 IO <cf 

0 o o 

1 I I 

U UJ Ul 

o o o 
^ n oo 
^ r* r* 
«r rd 
<t r«i 
N ^ «t 


<t n 

0 o 

1 i 

UJ UJ 

o o 

*0 O' 

a) co 

O' oo 

rd o 

m «r 


n n 

0 o 

1 i 

UJ UJ 

o o 

'O h* 
ir> n 
>o in 

n 


n r> 

0 o 

1 i 

UJ UJ 

o o 
rd O' 
od tn 
^ N 

n rd 
n 


n n 

0 o 

1 I 

Ul UJ 

o o 

O O' 
00 - 
rd 
•T n 
nj rd 


n ro 

0 o 

1 i 

UJ UJ 

o o 
ra n 
<* m 
O' N 
Cd -h 
m rd 


rd rd 

0 o 

1 i 
U Ul 

o o 
O' o 
O' 'O 
rd ~ 
o <r 
n *-• 


ri m 

0 o o 

1 i ( 
UJ UJ UJ 

o o o 
gd m >o 
in co r-' 
a) *- rd 
m O' o 
^ ^ n 


o o 
ni rd 

0 o 

1 i 

u UJ 

o o 
m * 
<i m 
n O' 
CD o 

oo >o 


o o o o o o 


0 o 

1 i 

ui UJ 

o o 

h' *“* 
CD CD 

o n 

>0 in 

-4 n 


0 o 

1 1 

UJ Ul 

o o 
n n 
cd 
n 'O 
<r n 

O 'f 


0 o 

1 1 

Ul UJ 

o o 
K m 
oo *t 
-< CD 

00 o 
rd n 


o o o 
^ rd m 
o o o 

ui UJ UJ 

o o o 

O - CD 

*□ od w 
m 

n o O' 

*-• fv in 


o o 

f-d H 

0 o 

1 i 

UJ UJ 

o o 
* ni 
n n 

O' s 

o *o 

-4 n 


o o o 
rd 

0 o o 

1 I I 

UJ Ul UJ 

o o o 
n <r m 

O' — 'O 

<r cd m 

O' 'O 

n >o ** 


o o 
Cd rd 

0 o 

1 i 

UJ UJ 

o o 
00 00 
gd in 
ra o 

O' O' 
«t in 


ooooooooo 


a 

u 

a: 

u. 


o o 
n n 

0 o 

1 j 

UJ UJ 

o o 

O OD 
O CD 
— 

O CD 
«-• O' 

o o 

0 o 

1 I 
UJ UJ 

o o 

-0 *f 
— 

- N 

n 4j- 

t> O' 

000006600000600000 

000000000000000000 

000000000000000000 

Oooooooooooooooooo 

oonoomooomoooooooo 

<tip'fl(Dorj'OOiftHoonooiftOO 

^HHfiMMDd'in'OIDOrd'OO 


0 o 

1 I 
UJ UJ 

o o 

«t O' 

n o 

rv O' 

oo ra 
in <1 


0 0 

1 1 

UJ UJ 

o o 
in o 

O' If) 
N o 
n n 
n 't 


000 

1 1 1 

u UJ UJ 

000 
rd 00 ro 
in ao in 
o >o ra 
in >o -0 
fjinn 


0 o 

1 1 

UJ UJ 

o o 

*-» 0 

CM * 

n o 
n 

n n 


o o 
cm rd 
o o 
j 1 
UJ UJ 

o o 
cd n 

v—t r-t 

0 D O 
«t (d 

in O' 


000 
rd n n 

000 

1 1 1 

UJ UJ UJ 

000 
O' n m 
n a) m 
•o o >0 

-4 r* ^ 

ra n 


> n 
cn 


<c m 

a n 

z n 

o 

o 

UJ 

> 

« 

CD II 

< Z 
H O 

< or 
Q 


l □ 

Z h- 
O D 

t ~4 U 

»- UJ 

< x 

Z UJ 

E * 

oc < * 

UJ H ♦ 
H J * 
UJ O 
_J Q <t 

< - 

E O 

CL D * 
□ IL + 
Z U * 


35 



4. 2 THE PREP PROCESSOR 


Examples 4 and 5 are continued in this section. After the 
vibroacoustic data is stored in the ENTER processor, the PREP 
processor is used to define the database event and standardize 
the raw data input from ENTER. The PREP processor command flow- 
chart may be referenced for the sequence of commands used. The 
input run streams for these two examples are designated as PREPI4 
and PREPI5, respectively. These run streams precede the VAPEPS 
output of the PREP processor. 
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4. 3 THE DICTIONARY AND ADMINISTRATION PROCESSORS 

Examples 4 and 5 are continued in this section. After the event 
is PREPed/ these processors are used to transmit the event to the 
local Database Master File. The command flow for these two 
processors may be referenced for the sequence of commands. The 
input run streams for these two examples are designated as 
ADMINI4 and ADMIN 1 5/ respectively. These run streams use the 
command inputs: fname 13/ 'DBT' and f name 15/ 'DICTIONARY. DAL to 
establish pseudo local Database Master Files and Dictionaries for 
these events. These pseudo files may be accessed without 
permission of the Database Admin i s tra t or . The commands 
: r un=even t t23 all unit—l/ and run = event GLL all unit=l/ 
respectively/ were used to print the events for these two 
e xamp 1 es. 

On the initial callup of the Dictionary and Administration 
Processors/ VAPEPS will require definitions of the terms in the 
data module. The event cannot be saved until these terms are 
defined for the data dictionary. To illustrate this phase of the 
process of creating a database/ two examples of using the 
dictionary are provided in Appendix D. These two examples/ which 
relate to Examples 4 and 5 of the text/ demonstrate the method of 
defining terms for the data dictionary. These examples should be 
reviewed prior to continuing with the text Examples 4 and 5 
wherein all terms for the data module have been defined. 
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f name 1 5, ' DICT I ONAR V DAL ' 
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NASA/ GODDARD SPACE FLIGHT CENTER 
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CPU DELTA, EXECUTION, RUN = 62 62 63 62 64 45 



5. CONCLUSIONS 


A procedural method for 
presented. Flowcharts 
reference and their use 


creating a VAPEPS Database has 
of sequential commands were developed 
demonstrated by examples. 


been 

for 
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APPENDIX A 


CREATING A VAPEPS MODEL OF GALILEO 


Hie V AP E P S Database SEA models consist of up to five elements: EXEA 

(external acoustic space) , INIA (internal acoustic space) , SKIN (structure) , 
M3JT (mount structure) , and INST (internal structure) . A m o d e l must conform 
to two or more of these elements in order to be entered into the Database. 
Tivis limitation, however, does not apply when making predictions using the 
SIMOD Processor. 

As shown in the following ex c erpt from the Su mner 1988 VAPEPS Newsletter, 
the Galileo Spacecraft lower sections were m odel ed in SIMM) by using six 
distinct el emen ts: despun section, upper, lower, and HJD adap ters, and 

external and internal acoustic spa c es. Hie Databas e model, on the other 
hand, was developed using three elements: EXEA (external acoustic space) , 

SKIN (pseudo despun section) , and INEA (internal acoustic space) . The M3NT 
and INST el emen ts were not used in this model. The despu n section was 
chosen as the Da tabase model because it contained the only accelerometer 
from which data was obtained during the acoustic tests of the lower 
spacecraft section. 
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VAPEPS NEWSLETTER 


Creating a VAPEPS Model of Galileo: the Lower Sections 

Melissa Slay; JPL 


JPL’s Galileo spacecraft is scheduled 
to fly a mission to Jupiter to observe the 
planet and its Galilean satellites, measure 
its intense magnetic environment, and 
directly sample the planet’s atmosphere. 
The spacecraft will be carried into Earth 
orbit by the space shuttle Discovery in 
October/November 1989, and then 
boosted into its interplanetary trajectory 
by a two-stage Inertial Upper Stage 
(IUS). This trajectory will provide 
gravity assists from one Venus flyby 
(February 1990) and two Earth flybys 
(December 1990 and December 1992) 
during the spacecraft’s six year journey to 
Jupiter. 


uciwccn ine aespun section and upper adapter ) was not modeled, since its 

2SC2rj d makc “• tUfr,cult for “ accurate SEA element to be 
SS* Thc f c *P“ section, upper adapter, and lower adapter were 

m^e!e1“a cSe S r ,0,,i ^ **** Thc IUS ada P' er was 


;/a\ ■. 


This was not Galileo’s originally 
planned flight. The spacecraft was to be 
launched aboard a space shuttle in May 
1986, and then boosted into a direct 
trajectory to Jupiter by a Centaur rocket 
This was changed to the present mission 
after the Challenger accident and the can- 
cellation of thc Centaur/shuttle program. 
At the time, Galileo had already under- 
gone all of its assembly level and system 
level testing, and was at Kennedy Space 
Center awaiting launch. Thc new missi on 
design required the addition of new 
hardware as well as rework of existing 
hardware to withstand harsher thermal 
environments and to function over a 
longer period of time. Galileo was 
brought back to JPL and disassembled so 
that it could be rebuilt to withstand its 
new mission requirements. 

The response of the lower sections of 
Galileo to the expected acoustic load is of 
interest since they are thin structures with 
large surface areas. Several instrument 
assemblies are attached to these sections 
through trusses, as seen in Figure 1. The 
VAPEPS model consists of the despun 
section, upper adapter, lower adapter, 
and IUS adapter. The IUS adapter is new 
hardware required for the mission 
change. The super-zip (cylindrical ring 



SUPER-ZIP 


IUS 

ADAPTER 


LOWER 

ADAPTER 


Figure 1. Galileo Spacecraft 
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Creating Your Own RUN = Commands 


Loading and Executing a 
Runstream 


Once a runstream has been 
created using the system editor, it 
must be loaded into VAPEPS so that 
it can be executed. On a VAX or a 
UNIX machine the editor file may be 
loaded using the CSYM command. 
For our example the file name should 
be RUNCPMD.DRS. Now load it 
into DAL unit 27 (DAL unit 30 may 
be used if the runstream is to be avail- 
able system wide). The command to 
load it is as follows: 


CSYMDRSRUNCPW027 

On all systems a FORTRAN file 
may be loaded with the SYMIN com- 
mand. Let us assume that the file is 
contained in FORTRAN unit 1. On 
a VAX the file name would be 
FOR001.DAT. Consult your system 
FORTRAN documentation for 
naming conventions on other systems. 
The command would be as follows: 


SYMIN 27 RUN CPMD 1 

To execute it use the following 
command: 


RUN27 - CPMD ... 

Example Runstream 

Now putting it aU together we have 
the following runstream. 

•RUN - CPMD Command 


•Purpoa* 

•Calcutta* tha baouanoaa of 
•moda* on a wmpty soppoflad 


•Command 

• RUN - CPMD E,H,RHOS,RAL. 

• theta,m,n,gamma 


• E-Young's modulo*. 

• H-Ttacknaas of Plata. 

• RHOS- Surtaca maa» damity of P*Ma. 

• AL-Langt* of P«*a. 

• THETA-Angia subftandad by p*aia. 

• M- Longitudinal mods numoar. 

• N-CJfcumfafafRial mods numtoac 

• QAMMA -Po a a on'a ratio 

RECOVER E.H, RHOS, RAL THETA, M,N, GAMMA 

OEF AULT E - 1 0.E + 8, H - 0. 1 . RHOS - 234E-5, 
DEFAULT GAMMA- .3, AL-20., M-1, N-1, 
THETA -90. 

• Fin* chat* input. 

CALC 

NAME - T 
##Jl£2 AE.ERXI 
NAME - *H* 

##JLEZ AH.EfWI 
NAME - TWOS’ 

# # JLE2 ARNOS, ERX1 
NAME - TT 
##JLEZ AR, ERX1 
NAME - 'AL' 

#«JLE2 AAL, ERX1 
NAME - THETA' 

##JLE2 ATHETA, ERX1 
NAME - GAMMA 
##JLE2 AGAMMA, ERX1 
NAME - V 

§ # JLTZ AM, ERX2 
NAME - ■N* 

# # JLTZ AN, ERX2 
DONE 

* Evaryrthing * oh «o calcuiala mods. 



CALC 

QAM1 - GAMMA* *2 

GAM1 - t-GAMI 

Tl - H**3*E/l2JRHOS/GAM1 

AMPL - M * PtA / L ** 2 

ANRT - N * P*A / R / THETA ** 2 

T2 - AMPL + ANRT ** 2 

T3 - E * H / R / R / PfHOS 

T4 - AMPL* AMPL/T2 

WMN1 - T1*T2 
WMN2 - T3*T4 
WMN - WMNl + WMN2 ** .5 
DONE 

• Oaptay outptA. 

aatta8AM.AN.AWMN 

( Fraquaneyofmoda'.C.'.’.O.' * 

SETIERR - 0 
## JUMP EXIT 

• Error sail*. 

>ERX1 

DONE 

WRITE 8ANAME 

f Vanabta 'A*.' r» ta» than or apuai lo 


SETIERR “ l 
# t JUMP EXfT 
>ERX2 
DONE 

WRITE 8 ANAME 

f Mod# numtoar ’AL’ “ laaathan zaro.*) 
SET IERR - 1 
♦ # JUMP EXIT 

>Exrr 

nut*. CPMD aierr 


•curvad plata. 
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Creating a VAPEPS Model of Galileo: 
the Lower Sections 


Step 1. Obtain Structural Parameters 

Overall Qgflmefly 



^ - 23Jin 
f 2 - 77.5 Hi 

( 3 - 38 m 
- 54 m 


I, - «5 m 
! 2 ■ 77 in 
*3 - 102 tn 
l 4 - 134iri 


Usinp RT IN = FQPI 
Despnn Section (DESP): 


.•TW. )ff M^u nw>U ml o n 9W) rt..Toi«*nuN- EQPl, th, eon. • •> towwd te 


‘ Bar* Won i*y*f 1 migntnom coo* 

1 Wk«N«. aWfanam (75 <g> 2.125 tn. **., 

WKWww.b^iay ar2:douWa*»<2e>3.l5in. 

Widths*. bNm lay*/ 3 ; *ong*rons (ft @ 3.15 m. mo.! 


^ M, P nm,,w > «*-l.nbi-0,nbw-3,t1,n-iao..md-l2. 
c *w*ipaim*to(i> ar - 6.5*6, mor- 1.65*-4,cl« 1.96*5 
Ganafalpar*m*i*c*> don* 

OK 

Bar* *Wn laj^r 1 erf 1 > h - .07 1 r c*n - .0355 
Bar* Won l*y*r i of 1 > don* 

OK 

1 °* ^.n>—.. ut , i , ailMwB| , 

WWttwwaa b*am iay*r i of 3 >don* 

OK 


Wkfttw*** baam t*y*f 2 of 3> b-.0?l,ean-,i065,w-6.3 

Widihww* baa m lay** 2 of 3 > don* 

OK 

3o( 3>h _ 1ji . 7jI1( ,. mi1Mi1> _ ju 
wnWmm* bam i*y*r 3 of 3> dona 

OK 

"*■“* t^OPUOeSP Sm: (6 k 1} 
fWt: 1.SE0P t DESP So*: (6 Ml) 

*"*»« Spadfcabona 

RLEN " i e0oe + 02, WIO- UOOE-f 01, Ct- 1M0E + 05 
^ H CEN E RHO W 

bar* Won 

• mooe<b J«£« esooe.oe i.«ao£04 n/a 


1 2S00€ " 02 l«EO! 1.060E.07 2JB1E-04 5J13E+01 
* MOOE^n l-CWE-O, 6.500E + 06 1 650E-0+ 6300E.OC 
3 toooe-oi uioe-oi ,.oaoe+ 0 7 2. M1E<M 2Moe , 0 , 
Equvatarrt Param*4*f| 

H. 1.A77E-01.E- 46606 + 06. RHO- 1W6E-04 . RHQS- ung-OS 


H- tJME-Ol.E- 6.500E + 06.RHO. 6.7,»E«, RMOS - 1.,72E-05 
Cantroid Aaianc* - &244E-02 


Upper Adapter (UPAD): 

* ^ “*•*’ ■* •» e™**** «o«y ta« M „ 

* Wummum hoo+ycomb cort. To um RUN • EOPL, Ifio cono m attumoo to bo • flat 
0*6t* MtOM mdth tt ARual to lh# b**QM ol W»a com And (Mow langth ig 

* vouaI to to* etrctanfafanca at to# middle of tna coot. Tha diatanca to 

* Bar* awn iay*r t: praphti* *po*y f*ea an** 

* Bar* Wtm iayor 2 aluminum hon*ycomto cor* 

Bar* Min tay*r 3: prapn«* *poxy f*c« «h**t 
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Creating a VAPEPS Model of Galileo: 
the Lower Sections 

?Tun - eqpl 1 .upad 

Genera) parameters > ns-3.nbl-0,ntow-0,rt*n-2C7.,wid-25. 

General pvinwln > #♦ - 14.3*6,rhor “ 1 .63*-4,cl - 7.68*4 
Qtnnlp«nD«wi> don# 

OK 

Raw stan layer 1 of 3 > h • .021,0*0 - .1355 
Bar* ttan layer 1 of 3 > don* 

OK 

Bar* slon layer 2 of 3> h - .25.C*n- .0.*- .0. mo «4.64#-6 
Bar* skin layer 2 of 3 > don* 

OK 

Bar* skin i*y*r 3 of 3> h- .021 .can - -.1355 
Bar* Man layer 3 of 3 > don* 

OK 

• R**ult: 1.EQPt,UPAD Stl*: (9* 1) 

• Result: 1 .SEQP.UPAD Sa*:f6*1) 

Input Specifications 

RLEN- 2.070E + 02. WID- 2.500E *01. CL- 7.680E + 04 
Uy*r H CEN E RMO W 

bar* Man 

1 2.100E-02 1.355E-01 1.430E + 07 1.B30E-04 N/A 

2 2.500E-01 OOOOE ♦ 00 O.OOOE + OO 4.640E-06 N/A 

3 2.100E-02 -1-355E-01 V430E + 07 1 630E-O4 N/A 

Equivalent Parameters 

H- 1.675E-00.E- 2.823E ♦ 04. RMO - 4 781E-OC. RMOS- B.006E-06 
Stress prediction parameters 

H* 2.101E-01, E- 1.430E + 07. RHO- 3 811E-05, RHOS- 6 006E-06 
Centroid distance - O OOOE * 00 

Lower Adapter (LOAD): 

RUN = EQPL was not used for the lower adapter since 
it is a homogeneous aluminum structure with no beam layers. 

Inertial Upper Stage (1US): 

* The IUS adapt er is a magnesium cylinder vwth one ienghew* aluminum nng 

* and eight w tdt h w ia* aluminum flanges. To us* RUN - EQPL lh* cylinder 

* is assumed to b* a Hal P»at* whoa* width is equal to the height of Ihs 

* cylinder and whoa* length is equal to its circumference Th* distance to 

* #eeh layer’s c*ntro*d is referenced from th* bottom of th* bar* sum layer. 

* Bar* sian iay*r 1 : magnesium cylinder 

* Lengthw**# b**m layer 1: aluminum nng {2 in wide) 

* Widthwra beam layer 1 : aluminum flanges IS @ 20 in. wide) 


?run-*qpl l.ius 

General parameters > ns - I .nW - 1 ,nt*w- t ,rl#n - 339 . w*d -1C. 

General parameters > #r-1 0.6*6, mor-25®i#-4,cl- 1.96*5 
General p*ram*t*r»> don* 

OK 

Bar* skin leyer 1 of 1 >h - .1 ,c*n - .05, a - 6.5#6,rho- 1 .S53*-4 
Bar* skin layer 1 of 1 > don* 

OK 

Lengthens* beam lay*' 1 of 1 > h - .3,c*n - .25,w - 2 
Lengthvws* beam layer 1 of 1 >don* 

OK 

Width**** beam layer 1 of 1 > b- .3,c#n- .25, w- 160. 

Widths*** bum layer 1 of 1 > dona 
OK 

* Result 1.EOPUUS S««:|9 k1) 

• Result: t.SEOPJUS Sue: J8 * 1| 

Input Specifications 

RLEN- 3-390E + 02, WIO- 1.000E + 01, Cl- 1.960E+05 
Layer H CEN E RHO W 

bare akin 

1 1.000E-01 5.OOOE-02 6.500E + 06 1.653E-04 N/A 

lengthwise beams 

t 3.000E-01 2.500E-01 1 .0006 + 07 2.591 E-04 2.000E+00 
widthwisa beams 

1 3.000E-01 2.500E-01 1.06OE + O7 2.591E-04 1 .600E + 02 

Equivalent Parameters 

H- 3.645E-01, E - 7.404E + 06, RHO- 1 .686E-04. RHOS - 1.653E-05 
Stress prediction parameters 

H- 3.234E-01, E - 1 .0606 + 07, RHO- 5.111E-05, RHOS- 1.853E-05 
Centroid drttanc* - 1.886E-01 

Surface Areas 

The surface area of a cone is: 

2 7 1/2 

A p = piv(f+rr 
APdESP = 1962 in 2 
APuPAD * 6318 in 
APload = 11,129 in 

The surface area of a cylinder is: 

AP = 2 * pi * r * l 
APius - 3393 in 2 

The sum of all surface areas yields the surface area of 
the internal acoustic space, 1NTA. 
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INTA s VOLUME and AP were obtained earlier while 
determining structural parameters. The acoustic absorp- 
tion coefficient, AAC, is estimated based on past ex- 
perience. Again, EXTA’s AAC is not used since EXTA 
is the excitation element. INTA’s AAC is based on recom- 
mendations from LMSC for acoustic spaces surrounded 
by smooth surfaces. For surfaces with thermal blankets 
equipment, or cabling, AAC should be merged ’ 

Step 3. Determine Connection Paths 

The acoustic spaces are connected to the structural ele 

Mthl* T 8 ^° th '"T"* “ d n °otesonant connection 
nth h * structural elements are connected to each 
other by using type 43, which is actually a butt connection 
between two plates. VAPEPS will accept Tones or 

ObvioldvTh tea<1 ° f Plate *’ but ^ trca * them “ Plates 
Ol^ously tins « not an entirely accurate representation 

of a corneal section, but is the best method available and 
m tlus case works reasonably well. BJL, Ihe butt iO!,, 
length, is the circumference at the interface of the ele- 

Step 4. Obtain the Excitation Levels 

The levels in this model are the levels measured in the 
Galileo protoflight acoustic test. 

Step 5. Execute VAPEPS 


■ Th* model con** at the 4-pun action, 
* and (US adapter from m* Galileo 

7# Aon echo 
7»amod 1,911 
Cfaaling new model GU. 

SEMOD > atom 

MawmumrHjmberofetomeot* - » 

wMto Morage - BOO 


adapter. I lower adaptor. 


"Knngtoorag a words - 1000 
Inpu element rwne> e*ta.l 

«TA> * 0 . M4te-7.es - ’ JrtM.wlunM • , .77387,8p - 4. 130»3,8»e • 1 S*J 

EXTA >dOTM 


inpu element name > mia.1 


IMTA >donf 
OK 

Input element name > deep,S 

KSP w .„, 4 ^ . tt 

D€SP> co - t .378e4,pwottrq - 290..beta - 20 
0€SP> done 
OK 

•Itfuini > upAcl p 5 

UPAO > 

»« - 05..-2.« 2iMo- . -418 . mo.- - 7858 
UPAO>co- l.37Sed, ( *vo»frq-2S0.. bM . 20) 

UPAD>done 

OK 

Input element name > ioad .3 

>mo-r5»lt-t.d-2.01t5.h-a^2^p- 1 28 1 5 t ,|-32 4i ,_ 292 32 

^o* ^ 

LOAD > co- t.376e<p«odrq-«0..beto-!!0. 

LOAD > done 
OK 

Input element name > iu *,4 

“ ' — h - - Ml*. - . 1a 

IOS » 4 — " OS.t— 7 tO*t8j>ttt- 508 ,rho. - 1 855^S.«tmt -0 

IDS > co - 1 -37S*4,p«votfrq - 230. 

'US > done 
OK 

Input element name > done 
OK 

SEMOO > pathname 

rtumhar o# connection* - « 

- 300 


Apprt 


input connection > 

Creating new path. 
EXTA.DESP.WTA> done 
OK 

InptA connection > nta.upad.ima.6 
Creating nm* path. 
EXTA,UPAD,WTA> done 
OK 

Input connection > e>tla.load.inta.e 
Creeling new path. 

EXTA.LQAO.INTA > done 
OK 

input connection > erta.iu»,mta.3 


EXTA,HJS,INTA> done 
OK 

‘npix connection > exta.desp.3 
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Creating a VAPEPS Model of Galileo: 

the Lower Sections DESP' 

ALX « circumference at the middle of the cone * 160 in 
Volumes *LY = he.ght of cone - 12 in 


The volume of a cone is: 

V = (1/3) * pi * r M 
VdESP = 23,389 in 
VuPAD = 101,485 in 
VloaD - 246,722 m 

The volume of a cylinder is: 

V = pi * r“ * 1 
Vil'S = 30,536 in 3 

The volume of the internal acoustic space, 1NTA, is the 
sum of all volumes. 

FATA 

PATA, the total length of discontinuities, is used in 
VAPEPS to account for the edge effects (from stiffeners, 
beams, etc.) on the radiation efficiency below the critical 
frequency. However, if the structure itself is not any larger 
than the bending wavelength at its critical frequency, then 
the edges do not affect the radiation efficiency and there- 
fore should not be included in PATA. The bending 
wavelength is defined as the bending wave speed, Cb, 
divided by the frequency, f, where 

C b = |2 pi f K Ci] 1/2 

K = radius of gyration 

Ci = longitudinal wave speed 

PAT AD ESP - upo*f eifcumt*r*nc« * tfi* kawtr cireumtwnc* • 320 in 

PATAlJPAD “ **• opO*f cifcumf*r»nc* «■ th* Kami circumt*r*nc* * *18 in 
PATA LOAD ■ th* upp*f Cfrcum*#r*fK* * th« low*f c»rcumf*r*r»c* - 584 m 
PATAlUS - m* upp*r c.rcumt*r«oc« * on* tmwr afcumt*f*nce - 509 in 

ALX and ALY 

ALX and ALY, the subpancl dimensions, are also used 
to account for edge effects (from stiffeners, beams, etc.) at 
and below the critical frequency. Dividing this model into 
subpancls had little effect on the results so subpancls were 
not used. Further investigation is being done to better 
define the use of ALX and ALY. 


UPAD: 

ALX = circumference at the middle of the cone = 207 in 
ALY * height of cone * 25 in 

LOAD: 

ALX = circumference at the middle of the cone - 292 in 
ALY * height of cone * 32 in 

IUS: 

ALX - circumference of cylinder = 339 in 
ALY = height of cylinder * 10 in 

ASMS 

ASMS, the added nonstructural mass, was taken from a 
Galileo weight list. 

ASMSdesp = 355 lb = 0.919 lb s 2/ in 
ASMSupad = 303 lb = 0.7856 lb s /in 
ASMSload = 185 lb = 0.4791 lb s /in 
ASMSius = 0 lb = 0 lb s /in 

niFanH P1VOTFRQ 

DLF, the damping loss factor, and PIVOTFRQ, the fre- 
quency to pivot damping as a function of 1/frequency, are 
estimates based on past experience. 

DLF = 0.05 
PIVOTFRQ = 250 Hz 

It is recommended that a value of 0.04 or 0.05 be used as 
the DLF for aluminum or mapesium. For structures made 
of composites (such as graphite/epoxy), it is recommended 
that a value between 0.05 and 0.1 be used. 

Step 2. Obtain Acoustical Parameters 

The mass density and speed of sound for EXTA and 
INTA are the values for nitrogen, which is what JPL uses 
in its acoustic chamber. The volume of the chamber and 
the total surface area of its walls are used for EXTA s 
VOLUME and AP, respectively, although they are not 
used by VAPEPS since EXTA is the excitation element. 
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Creating new path. 
€XTAJXSP> don* 

OK 

Input connection > exte.upad.3 
Creating new path. 

EXTA,UPAO> don* 

OK 

input connection > T*it* toarl.1 
Creeling new path. 

EXT A, LOAD > don* 

OK 

Input connection > 

Creating nawr path. 

EXTA.IUS >don* 

OK 

Input connection > inu.de*p,3 
Creating new path. 

•WTA.DESP > don* 

OK 

Input connection > mta,upad,3 
Creating new pam. 

INTA.UPAD don* 

OK 

Input connection > inte,load,3 


Creating new path. 
WTA.LOA0 > done 
OK 

input connection > mtajuaj 
Creating new path. 


input connection > deep.upad.43 
Creating new path. 

UPAD.DCSP > bjl- too. 
UPAD.DESP > done 
OK 

Input connection > u pad, toad. tj 
Creating new path. 

IOAO.UPAO > bji • 207. 

LOAD. U PAD > dona 


input connection > load, tut, 43 
Creeling new path. 

IUS.LOAD >bfl-339. 

IUS.LOAD >don* 

OK 

input connection > don* 

OK 

S£MOO > Mrexcau 
SEMOO > frequency 40.0.2000.0 
PREO 1: FREQ Ga 0 0, SIZE - id i >NJ _ , 

SEMOO > ex ci tatio n 

EXTA > (1*, 1 17.5,127., 129.5, 132.3, 132.5, 131., 133.5, 134. t 130.,1 31. ,t 30. 
EXTA> (7) 12®., 127.5,1 27., 126.5. 122,3, 120., 11 8. 

SEMOO >md*nt 

OENS 1: DENS GU 0 0, SIZE - is 6, NJ - 1 

SEMOO > *i*^ 

* of damping leas factor* - 6 

* of coupling lose factors - 30 

ATA 1: ATA GU 0 0, SOT - 18 36. NJ - 1 

SEMOO > 

00 1: 00 GU. 0 0, SIZE- 36 16. NJ - 1 

TRNF 1: TRNF GU 0 0, SOT - 16 5, NJ - i 
SEMOO > efee 7,1,4 

I CONV 1: GU- 0 0, SIZE - 16 6. NJ - i 

SEMOO > tprd 

RESP i: RESP GU 0 0, SIZE- 18 6. NJ - i 

SEMOO > power 

POWR 1: POWR GU 0 0. SIZE - 18 36, NJ - , 

SEMOO > intreep 

Encrteiion* end response* for model GU 

frequency EXTA INTA OESP UPAD LOAD , US 

<18 G-2 /Hz G~2/Wi G-2 /Hz G**2/Hz 

400 1,75 ,03 - 1 3-001 0E-O4 B.6826£*04 1 7303E-03 3900 IE -03 

50-0 127.0 114.1 3.3562E-03 9.3288E-03 1.9498E« 4.1839E^ 


2000-0 118.0 112.6 86437E-04 1.0565E-03 7.6641E-03 1.6443E-02 
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SEMOO > Iwtnog 

Ring tr*qu*oci«* tor mod* GLL 

Ff*qu#ncy 

HmU DESP upad LOAD ajs 

40.0 1 . 1 8®7E ♦ 03 0.334OE *■ 02 8i307e + 02 5.6357E-1-02 

SEMOO > Wert 

CriliCJkl fr*<]u*nci** tor mod*! GLL 

Fr«,t^oey EXTA EXTA EXTA EXTA OTA 

H*rtz DESP UPAD LOAD ,us 0tSP 

40.0 3.58WE + 03 8-1147E+02 6.481 7E + 03 1 .83226 03 3.5094E * 03 

Frequency OTA OTA OTA 

H#rtx UPAD LOAD IUS 

SEMOO > IWttoo* 

Modal donsittos tor motto) OU. 

F W Mocy OCT* INTA DESP UPAD LOAD AJS 
H*f12 

40.0 1.3663E-01 3.1034E-Q3 2.0442EO2 2 46776-02 2.5831E-01 Z2108E-O2 

50.0 2.1360E-01 4 M01E-03 2^8506-02 2.71»OE-C2 2.68806-01 2.47146-02 


2000.0 3.42086 +02 7.75686 + 00 1-26216- 01 7.41576-02 1.07176*00 8.6484E-02 


. 1 vtftfi 4Stn pereenetl* pr«41ctU>« . 
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Fiqure 2. VAPEPS Prediction for the Galieo despun section 


Note: The VAPEPS outfile was edited due to its length. 

Step 6a Examine Results 

The response of the despun section is shown plotted 
against data from an accelerometer located on the super-zip, 
at the despun section interface. Unfortunately, there were 
no other measurements made on the lower sections ot t e 
spacecraft during the acoustic test, so it cannot be deter- 
mined absolutely if the model is valid. The VAPEPS predic- 
tion does closely follow the data, and the 95th percentile does 
envelope that local response which is what we would expect 
of our model. (See Figure 2.) 

To estimate the frequency range over which the prediction 
is valid, the number of modes per one-third octave band (cal- 
culated from the modal densities listed in the output) was 
plotted ( Figure 3). There are approximately two modes m 
the one-third octave band centered at 200 Hz. Predictions 
at frequencies below this do not contain enough modes to be 
considered valid. Between 200 Hz and 400 Hz, where there 
arc between two and six modes per one-third (Klav ^ a ” d ’ 
the prediction is considered questionable. Above 400 Hz, 
the prediction is considered valid.. 
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figure 3. Mode* perone-th.nl octave band for the Gal.leo despun section 
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appendix b 
database management* 


m this section the features of the database management mode of operate, 
are described. This operation deals specifically with the creation 
maintenance of a vibroacoustic database. The database management commands 
provide for the entry, editing, and retrieval of data sets. Each data se , 
obtained at a specific time in flight from a given payload configuration or 
from a specific test configuration during a given ground test run, is 

referred to as an event. 

The database management functions may be grouped into four major operational 
phases: spectral data input, event definition and data standardization, 

administration, and data retrieval. The spectral data input phase is 
performed using a processor named INTER; the remaining three phases are 
performed using processor named trap, mm, and SEROT, respectively. The 
use and function of each of these processors is discussed in detail in the 
vapEES USER'S MANUAL. This section discusses the salient features of each 
processor ani rationale behind the design of the processor. 


data entry 

using the processor command ENTER, spectral data can be placed on any DAL 
file desired, except for the four files that have been reserved for special 
use using any bandwidth in the frequency range from 10 to 10,000 Hz and for 
a variety of measurement units. By providing the appropriate system control 
statements before VAPEPS is executed, all original data provided by the user 
can be saved by permanently cataloging this file in the systems master 
directory. For a given event, all acrostic data may be placed on file 
followed by vibration data; or, a mixture of acrostic and vibration data may 
be places on file at one time, followed by another such entry at a later 
time once these spectral data have been processed by ENTER, the general 

computational routines can be called to perform such operations as 
manipulating these data into various subsets, finding maximums and minimums, 
and performing statistical analyses, etc. 

* Excerpted from VAPEPS Us i b s Manual, Lockheed Missiles and Space Company (see 
# 2 in this pnblicstion) 
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INTER is basically a batch-oriented processor which requires the following 
input: (1) Four 80 character lines providing a general description of the 
event, using a free-field format (2) frequency range and frequency bandwidth 
format (a number of entry steps can be eliminated when the American National 
Sta n da r ds International [ANSI] one-third octave format has been used for 
data processing) (3) type of data (accustic or vibration) and the names or 
measurement numbers of the data channels (renaming is provided for) (4) 
measurement units (5) and spectral data in the form of 
acoelerat ion/pressure spectral density, or sound-pressure/vibraticn level in 
dB (narrow-band, amplitude-time data cannot be accommodated) . Spectral data 
is read as a group of PORERAN-formatted card images which may be arranged to 
be read from the local system files. ENTER output consists of matri ces 
stored as elements on a user-owned DAL file. Depending on input options, 
ENTER may also produce a listing of the input data. 


Ihe ability to rename measurement channels is necessary because subsequent 
VAPEPS processing requires that all channel names be up to four cha rac ter s 
long, with the first character being an alphabetic character. The renaming 
feature also permits a user to cope with the situation (most likely to 
happen in ground test) in which the data processing facility processed all 
the accustic data first using a given measurement numbering scheme, and then 
processed all the vibration data using this same scheme. In the VAPEPS 
database, each data channel must have a unique name. VAFEPS allows data 
obtained for a given event to be input in separate batches to accommodate 
large quantities of data, and permit a user operate on whatever data is 
available at a given time, rather than wait for all the data to be 
processed. When the entire data set (acoustic and vibration) ^«>e 
available, VAPEPS will collect all data entries and assemble them under the 
correct event name. This is accomplished with the PREP processor. 
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event DEEHOnCN AND DATA SIANDARDIZATICN 


rrrz 

attributes of a sen develop the database for 

Tt is the PREP processor that is usea ^ 

event ’ , itself Uiis processor has five 

defining the Attributes of the event 

rz^rrsr e^ — ^ " 

VAPEPS operations depenis - - rM*"* ^tions 

assigns values to these arguments. Ihese ^ -» *> the 
. , liser 0 r can be under the control of 9 

° imstrator A set of worksheets are included with the VAFEPS USER'S 
administrator. values. The database 

MANUAL to assist with the preparation of these vax 

mawuao ^ , , .. 0 f key arguments into the 

trtt s =» ~ 

Ihe arguments containing Key values are those noted on the 
™ argumen „ YV ™« ? or named DMA DICTIONARY has been 

being SEKCHABLE. A special processor namea 

designed that will control art define all values of free oreatio . 

A brief explanation of the basic furttirt, including seme general oemmentary 
of the PREP subprocessors is given belcw. 

CHECK. collects spectral data from all EVENT sections and *» “ 

startardized spectral data matrix. H* need for standardization 

is aisgjssed in the VAPEPS USER'S MANUAL, 
and the format standard is discuss*** 

The one-third octave bandwidth standard was chosen to support the 
prediction schemes that are presently in VAFEES. 

book- controls bookkeeping entries for the event. Hus includes the 
data processing a^ncy. tire. date, type of flight 

type of evert, etc. ihis is aoxmplished thrr^h the 

the various ffiOK suboesrante. It is ths value assrgned to the 

four argunents of the BOOK sutommand named EUDC that uniquely 
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CHAN: 


QQNF: 


MDDUIES: 


identifies an event. The event is automatically coded and the 
ceding is stored in the VAPEPS master file by the database 
administrator. 


This sufcprooessor affects the channel descriptive data previously 
placed in a DAL file with the processor ENTER. INteger value 
coordinates, and the type of coordinate system used, for each 
measurement can be specified using the subcommands of this 
processor. Eterhaps of more importance, the user is requested to 
identify the frequency range of valid data. This will ensure that 
a conscious decision is made in this regard, because the frequency 
range over which valid data was obtained may have been overlooked 
or unknown when the spectral data was first placed on file. It is 
accomplished using the CHANGE subcommand. 

A configuration tree such as the one shown in Figure B-l is 
constructed, modified, or examined using this subprocessor. Each 
user is free to form the payload or test specimen configuration 
tree considered most representative for an event. However, it is 
essential to develop configuration trees using a consistent format 
if a successful search of the VAEEPS database can be achieved at a 
^■ a ^ er This processor has a number of subcommands that can 
be used to create a new configuration tree by modifying one that 
already exists. This avoids the effort of reconstructing an 
entire tree for events that have similar or even identi cal payload 
test specimen configurations. 

This subprocessor is used to collect the structural parameters and 
channel names of the accustic and vibration measurements that are 
pertinent to a particular branch of a configuration tree and 
attach the complete data set (called a data module or simply the 
module) to this tree branch. A tree must exist before this 
attachment can be made and more than one module can be attached to 
the same branch. This is accomplished with the MODULE subcommand 
ATTACH and three arguments named MODULE, OONF, and ZONE of this 
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command uniquely identify a module. The argument ZONE and the 
remaining arguments SYSTEM, X, Y and Z of ATTACH permit the user 
to create zoning systems for the shuttle vehicles or the ELVs. 
Each module is automatically given a module number which is placed 
in the VAPEPS master file by the database administrator. To 
expedite creating new modules for an event, subcommands are 
provided to edit and use modules already in existence. Structural 
parameters and channel names are collected into the module in such 
a manner that they can be searched for and extracted from the 
database, and are used to support prediction schemes. Because of 
this, a module is also referred to as a "prediction model". The 
module concept is intended to support the prediction schemes 
presently in VAPEPS or any future modification of these schemes. 
More than one module can be constructed and attached to the same 
branch of a configuration tree. It may be useful to construct one 
module for a given frequency range and another for a different 
frequency range. Modules can be constructed with or without 
channel names; this is also the case for structural parameters. 
This feature permits the user to collect acoustic and vibration 
data obtained from a particular flight or ground test, and to 
assign the module containing the channel names to a particular 
branch of the configuration tree. This then permits the user to 
search out and operate on this data at a later date. It is the 
processor named DAMD that is used to build a data module. 

The DAMD processor can be activated as a subccrrmand from MODULES, or it can 
be activated as a VAPEPS processor command. A DAMD subcommand from MODULES 
is used to construct a data module and attach it to a particular branch of a 
configuration tree. When VAPEPS is used to predict the vibroaooustic 
environment for a payload, the structural parameters for this payload must 
appear in a data module. In this case DAMD is activated from VAPEPS as a 
processor command and only structural parameters need be placed in this 
module; the various arguments of DAMD do not need to be specified. The 
specific format of the DAMD processor used in MDDUIES is shewn in figure 
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Figure B-2. DAMO Processor Format 


B-2. The ocrmands named EXTA, SKIN, INTA, M3NT, INST, and FRAM correspond 
to the names of the prediction model elements described in Section 4. The 
characters P* and C* following each of these ccnxnands represent, the 
structural parameters and channel names, respectively, that are to be 
associated with each element. The three-word arguments of these commands 
are provided to allcw for descriptive codes to characterize each of these 
elements. The value of each argument is a free creation of the user; but, 
in order for a community of users to search from the dataha«=g> an element 
with prescribed characteristics, a cannon coding format is necessary. This 
would be a function for the global database administrator. Appendix C is a 
discussion of the coding system presently used for the global database. 

Figure B-3 serves to illustrate the operation of the FREP processor. Shown 
is a configuration tree, data module and prediction model that one might 
construct with this processor for a typical shuttle payload. 

AEMINISTRA3T0N 

After the tasks for providing spectral data input, and event definition and 
data sta n da r dization have been completed, the data associated with these 
tasks will exist on preassigned DAL files; it new remains to code and save 
certain key elements of this data set in the master file of VAPEPS. This is 
the task of the individual (s) assigned the responsibility of being the 
d ata b a se administrator (s) . The administrator is charged with the 
responsibility of maintaining the integrity of the database and pro cess ing 
the transfer of data sets to and from other user sites. 

The master file should be write-protected to ensure that multiple users do 
not attempt to write simultaneously to the file. The recommended approach 
is to grant write-access only to the VAPEPS administrator or to a small 
group of administrators who will share the responsibility of saving all 
events. In maintaining the integrity of the database, the administrator 
will check all data sets for possible errors and inconsistencies. Having 
affirmed that the data set contains no errors, the database administrator 
will write key elements of these data to the VAFEPS master file using the 
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Figure B-3. Concept of PREP Procedures 



SAVE subcommand of the AEMIN processor. It is when the SAVE command is 
issued that the previously mentioned coding of event (s) and nodule (s) occurs 
and the results are stored in the VAPEPS master file. These data then 
become available to the SERCH processor, which the cx mm unity of VAPEPS users 
can use to examine these data for prescribed attributes. 

The process of transferring a data set to another site involves completely 
recreating card images of the data provided to the ENTER and PREP 
processors. This can be performed automatically by using the subcommand of 
AEMIN named SPILL. The process of reading these data at another site 

involves the use of general computational ccnmands given in the VAPEPS 
USER'S MANUAL. A flew diagram of the process of transferring Hata to and 
from another site is presented in Figure B-4. Referring to Figure B-4(a), 
when only a few VAPEPS database events are to be transmitted, the 
administrator creates the necessary card images using the SPILL subcommand. 
These ca r d images are read to and written from tape using the general 
ccnputational command as described in the VAPEPS USER'S MANUAL. The 

transmitted events are placed on a DAL file via VAPEPS, checked by the 
administrator and, if appropriate, saved in the receiving site's database 
using the SAVE subcommand of the AEMIN processor. 

If the entire VAPEPS database at one site is to be transmitted, the run 
streams SPILL and SAVE can be used. Documentation for these two run streams 
can be found in the VAPEPS HELP file. Transferring the original spectral 
data and measurement channel data, referring to Figure B-4 (b) , is 
accomplished using the run stream ESAV which recreates an ENTER deck for a 
given event. This is written and read from tape as previously and 

placed on the user's DAL file via VAPEPS. 

VAPEPS installation instructions for the administrator cure provided in the 
VAPEPS USER'S MANUAL. 
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USER 
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• EVENT NAME 

• FILE NAME 

• BOOK INFO. 
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• MODULE DESC 

• NON-DIM. PARA 
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ONE EVENT (S) ENTIRE DATABASE 



(a) 



Figure B-4. Data Transfer Flow Diagram 
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DATABASE QUERY 


Ihe SERCH processor enables a laser to search the master file for data placed 
on this file by the database administrator. Command SERCH initiates an 
interrogation of the master file regarding the data obtained during BOOK, 
OONF, or MDEXJLE operations that have been performed within the PREP 
processor. The user specifies those data attributes of interest and the 
search operation produces a list of coded event names that have these 
attributes associated with them. Most search requests have three Via si* - * 
forms: (l) all events that have all the attributes requested (2) all events 

that have at least one of the attributes requested or (3) all events that 
have none of the attributes requ e sted. Each query may cover all events in 
the VAPEPS d atabas e, or may be limited to those events contained in a 
previously generated list. 

Following is a discussion of the various BOOK, OONF, or MODULE attributes 
where searches can be made; refer to the VAPEPS USER'S MANUAL for 
information on the data used to define these attributes. 

BOOK: ©aeries can be made involving the following attributes: 

processing agency, cognizant agency, contracting agency, date 
(specific or range) , time (specific or range) , event name, event 
type, location, and vehicle. 

OONF: Requests are made for events which have configuration tree 

branches with specified generic names, specific names, or generic 
and specific name pairs. Requ e sts may be mack* for events with 
branches anywhere in the tree or branches with a specific 
relationship to one another. 

MODULES: Queries can be made for events with prediction models or elements 

of the prediction model which have specified descriptions or 
nondimensional parameters within a specified range. Queries can 
be limited to only those models with spectral data channels or to 
model elements which lie within a specified range of coordinates. 
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In addition to those described above, the SERCH processor provides the user 
with commands which manipulate the output lists of events to: (1) perform 
logical comparisons of two or more lists, (2) list the contents of one or 
more event lists, (3) list the n a m es of all lists created during a search 
session, (4) store the list in a user-owned DAL file for future use, and (5) 
bring a saved list back into the SERCH processor. A status command is also 
provided which gives the names of the current input and output lists. 

To obtain a good understanding of the codes and tabular output obtained in 
response to various SERCH comments, the laser may refer to both the VAPEPS 
USER'S MANUAL and the Data Dictionary. 
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APPENDIX C 


DATA MDDULE NAMING CONVENTION* 

A VAPEPS data module is created by using the DAMO-processor which is 
initiated with a command named DAMD. The arguments of this command defines 
the name of a data module, which is a free creation of the user. Ihere are 
various subcommands within the DAMO-processor (see page 8-16, 8-17, and 8-18 
of VAPEPS USER'S MANUAL) . The subcommands OESC, EXTA, SKIN, INTA, MONT, 
INST, and FRAM are designed to further describe the data modules. Their 
arguments are also free creations of the user. In this Appendix, the naming 
convention used by the global data base is illustrated. Other users may 
define their own convention without effecting the function of VAPEPS. 
However, for a global database to be shared by the aerospace community, a 
unified system needs to be established. Presently the data module naming 
convention is totally oriented toward supporting VAPEPS prediction schemes. 
However, the naming convention could be expanded to include, for exartple, 
reliability/failure related data schemes. 


*Excerpted from VAPEPS User's Manual, Lockheed Missiles and Space Company (see 
Ref. 2 in this publication) 
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DAMP — The argument opposite DAMD is a four character word which indicates 
the content of the data module and the system of units associated with the 
structural parameters. These are the values given to this word: 

A. The first two characters indicate the presence of channel names 
and structural parameters in the module. 

DO — only channel names present in the module 

FO — parameters present only 

DP — channel names and parameters present. 

B. The third character is alphabetic and used to make the various 
modules of a given event unique. 

— A- 
— B- 
o 
o 
o 

— Z- 

C. The last character is an integer used to indicate the units used 
for the structural parameters 

— 0 no parameters 
— 1 units of meter, kg., sec. 

— 2 units of cm. , gram, sec. 

— 3 units of ft., slug, sec. 

— 4 units of in., snail, sec. 

The values for the DAMD arguments for a typical group of modules would then 
be as follows: (1) DPA4; channel names and parameters present, units are 

in., snail, sec. (2) DPB4; channel names and parameters present, units are 
in., snail, sec. (3) DQAO; only channel names are present in the module. 
(4) DOBO; only channel names present. 
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nrey — The three word argument opposite DESC describes the general layout 
of the prediction model contained by the module and characterizes the 
acoustic and vibration measurements within the module. Each word can 
consist of up to twelve characters. The following is a discussion of the 
values given to these words. In this discussion only six characters out of 
the twelve pe rmi tted are used. The remaining six characters can be employed 
as desired by the user. 

A. The first word is a six character code that indicates which of the 
individual prediction model elements were used for the physical 
situation being modeled, and whether a conventional or non- 
oonventional prediction model was used. Hie first character 
indicates the model convention and the next five characters form a 
code for the prediction model elements EXEA, SKIN, INIA, MONT and 
INST, respectively. The following tabulation defines the coding 
used: 


1. First character. 

N - Non-conventional prediction m odel 

2. Next five characters. 

1 - External acoustics, parameters present. 

2 - Skin structure, parameters present. 

3 - Internal acoustics, parameters present. 

4 - Mounting structure, parameters present. 

5 _ payload component installation, parameters present. 

0 - Element not present, or parameters not present. 

The value for a typical first word of the DESC argument would be as follows: 
(1) N 12 345; a conventional prediction model with parameters present for 
EXTA, SKIN, INIA, MDNT and INST, (2) R32140; a non-conventional prediction 
model, the INST element is not present, external space acoustic parameters 
are assigned to INIA, and internal space acoustic parameters are assigned to 

EXTA. 
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B. The second word is a six character code used to describe the 
general characteristics of the acoustic field and orientation of 
the vibration measurements. The first character of this code, D, 
is simply a place holder. Characters two through six again form a 
code for the prediction model elements EXTA, SKIN, INIA, MDNT and 
INST, respectively. The coding associated with these five 
elements is: 


F - free acoustic field 
D - direct acoustic field 


P - progressive wave acoustic field 
S - surface pressure 
N - normal (perpendicular to a plane) 
L - lateral (parallel to a plane) 

U - orientation unspecified 
0 - measurements not present 


A code with the format DSUFOO would then be interpreted to mean: The EXTA 
element is a surface pressure acoustic field, the orientation of the SKIN 
vibration measurements are not specified, INIA is free acoustic field, and 
measurements are not available for the M3NT and INST prediction model 
elements. 


C. The third word is a free word that the user can code as desired. 
The frequency range over which the prediction model is considered 
valid could be identified here. 
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—TO _ three words of the argument opposite EXIA: and, the 

^^ocding words of the argons of S». ^ ™ ” 

used to describe the geometry, material and Epical details of 
prediction model elements. A convention for this descri i°" 
initiated ty OEC. but it is widened preliminary ^ 
he discussed, the establistaent of a fmrceptive 

the success of the VAFEE5 prediction scheres. Hus convention expected 
Td^elop aid/or change as the future science of VAEEES users so 

irdicates so appropriate. -mis is the convention being used: 

i 

A The first word is used to provide a description of the geometry of 

the acoustic space or structure being modeled. Typical values for 

word are: Rectangle, triangle, curve, cylinder, annulus, etc. 

B. Hie second word is used to provide a description of the general 
properties of the acoustic space or structural materials. TVpi 
values for this word would be: Air, helium, nitrogen, aluminum, 

graphite-epoxy , etc. 

c The third word is used to provide a description of the general 
retail characteristics of each of the individual structural 
elements or acoustic spaces. It is intended for boundary 
conditions to be identified with this word although a scheme for 
doing so remains to be developed. Typical values for this word 
are: Reverberant, hydrodynamic, honeycomb, corrugation, 

skin/ stringer, etc. 

When using VAPEPS to predict the vibroaccustic environment of a new payload 
exponent, the best results can be expected when this component is simUar 
to the VAPEPS model on which the prediction is based. The above 
arguments will serve to indicate when this similarity exists. 
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DICTIONARY EXAMPLES 



APPENDIX D 


DICTIONARY EXAMPLES 


fnam* 13. 'DBT ' 
fnam* 15. 'DICTIONARY. DAL' 
run«padmin 1. 123 
d ictionary /praadmin 1. 123 
d#f in* * 

root of configuration tra* 
dofino 157_db_oasp 1 

157 dB overall sound prassura laval 

list 

dona 

admin 

sava 1. 123 
dona 

run**v*nt t23 all unit*l 
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PRECEDING 


page blank not filmed 


(VibroAcoustic 


VAPEPS 

Payload Environment Prediction 
Version 5. 4. 1 
System MASSCOMP/UNIX 
(Released June 1988) 


Sy s tam) 


uvvtxopvd by 

LOCKHEED MISSILES & SPACE COMPANY 
Sponsored by 

nasa/coddard space flight center 

it 

US AIR FORCE/SPACE DIVISION 

User supportand database management by 
JET PROPULSION LABORATORY 

Date: Friday, October 28, 1988 Time- 10 32- 36 am 

Execution mode: Batch _. iu. JZ. 36 AM. 

Tfname 13, 'DBT' Core Size: 20000 words 

?fname 13, 'DICTIONARY. DAL ' 

?run-padmin 1 , t 23 
?dictionary/preadmin 1 , t23 
The following words have not been defined 

con. cruise.msl 

fuselage fuse cavitu ode III \ i? * lb « r 9 1 «* forward fuse 
n 12300 nl2340~ncav nose nSJ^*** 1 ** ® round harbor_driv. JC mp 
san diego sta 18 35 M? 2.11 2 * "°”- c «vity reverberant 

Wolcome to Data Dictionary v.rsio^ i o tU * tofl, * h *“ k 

Dictionary > define * 

• > root of configuration tree 


* 


root of configuration tree 
Dictionary > define 157 db oaspl 

> 157 aB — — 


level 


137_db_oasp 1 

137 dB overall 
Dictionary > list 
Word «••• not found. 
Dictionary > done 


Word ACCEPTANCE not 
Word BULK not 
Word BULKHEAD not 
Word CELL not 
Word CONE not 
Word CRUISE_MSL not 
Word CYLIN not 
Word DF0000 not 
Word DFOQNO not 
Word DPA4 not 


sound pressure level 


defined. 

defined. 

defined. 

defined. 

defined. 

defined. 

defined. 

defined. 

defined. 

defined. 
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Word DP64 not defined. 

Word FCAV not defined. 

Word FIBERGLASS not defined. 
Word FORWARD not defined. 

Word FUSE not defined. 

Word FUSELAGE not defined. 

Word FUSE_C A V I T Y not defined. 
Word GDC not defined. 

Word GDC_TESTLAB not defined. 
Word GROUND not defined. 

Word HARBOR_ DRIVE not defined. 
Word JCMP not defined. 

Word N12300 not defined. 

Word N12340 not defined. 

Word NCAV not defined. 

Word NOSE not defined. 

Word NOSECONE not defined. 

Word NOSE_C A V I T Y not defined. 
Word REVERBERANT not defined. 
Word SAN_DIEGO not defined. 
Word STA_18. 35 not defined. 
Word T23 not defined. 

Word TEST.CHAMBER not defined. 
Word TLAM not defined. 

Word TOMAHAWK not defined. 

Leaving Data Dictionary. 

?admin 

ADMIN>save 1. t23 
One or more words have not been 
Data Dictionary must be updated 
Event not saved. 

ADMIN>done 

?run«*v«nt t23 all unit*l 
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defined. 

before event can be saved. 



fname 13. 'DBT' 

fname 13, 'DICTIONARY. DAL' 

run-padmin 1. OLL 

d ict ionary /preadmin l.GLL 

define * 

root of conf iguretion tree 

define acoustic 
acoustic 

list 

done 

admin 

save 1 , OLL 
done 

run-event OLL all unit-1 
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VAPEPS 

(VibroAcoust ic Payload Environment Prediction System) 

Version 5. 4. 1 
System MASSCOMP/UNIX 
(Released June 1988) 


Developed by 

LOCKHEED MISSILES Sc SPACE COMPANY 
Sponsored by 

NASA/GODDARD SPACE FLIGHT CENTER 
Sc 

US AIR FORCE/SPACE DIVISION 

User support and database management by 
JET PROPULSION LABORATORY 

Date: Friday# October 28# 1988 Time: 10:37:05 AM. 

Execution mode: Batch Core Size: 20000 words 

?fname 13# 'DBT ' 

?f name 15# 'DICTIONARY. DAL ' 

?run*padmin 1#GLL 
?dictionary/preadmin 1# GLL 
The following words have not been defined. 

% acoustic atlantis chamber deep despun despun_sec dfnOOO dpa4 

dsp_cone_int galileo gll g 1 1 desp_ sec gll_ dsp_ cone ground jpl 

jpl_aco_chm magnesium nl2300 nitrogen pasadena protoflight 
reverberant shuttle stiffeners sts-34 system_level 
Welcome to Data Dictionary version 1.0 
Dictionary > define * 

% > root of configuration tree 
* > 


* 


root of conf iguration 
Dictionary > define acoustic 
acoustic > acoustic 
acoustic > 


tree 


acoustic 

acoustic 
Dictionary > list 
Word %%%% not found. 
Dictionary > done 


Word 

ATLANTIS 


not 

defined 

Word 

CHAMBER 


not 

defined 

Word 

DESP 


not 

defined 

Word 

DESPUN 


not 

defined 

Word 

DESPUN SEC 

not 

defined 

Word 

DFNOOO 


not 

defined 

Word 

DPA4 


not 

defined 

Word 

DSP CONE 

_INT 

not 

defined 

Word 

GALILEO 


not 

defined 

Word 

GLL 


not 

defined 

Word 

GLL DESP. 

_SEC 

not 

defined 
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Word GLL_DSP__CONE not defined. 

Word GROUND not defined. 

Word JPL not defined. 

Word JPL_ACO_CHM not defined. 

Word MAGNESIUM not defined. 

Word N12300 not defined. 

Word NITROGEN not defined. 

Word PASADENA not defined. 

Word PROTOFLIGHT not defined. 

Word REVERBERANT not defined. 

Word SHUTTLE not defined. 

Word STIFFENERS not defined. 

Word STS-34 not defined. 

Word SYSTEM JLEVEL not defined. 

Leaving Data Dictionary. 

?admin 

ADMIN>*ave l.GLL 

One or more words have not been defined. 

Data Dictionary must be updated before event can be saved. 
Event not saved. 

ADMIN>done 

?run*event GLL all unit*l 
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APPENDIX E 


VAPEPS GLOBAL DATABASE REQUIREMENTS 


This appendix contains (1) a VAPEPS Database Checklist and Request for 
Supplemental Information, and (2) a VAPEPS Database Questionnaire. 
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VAPEPS Database Checklist 
and 

Request for Supplemental Information 


Section I of the following ^ho^ld flsf^TonSe^d 

data being prepared for the VAP or ’ ound test . Also included m the 

when preparing for the .^° u ® reviewing and analyzing the resulting data, 

list are items to consider when revie » local site and to data to 

These questions pertain both C ° ^^p^Jiobal database stored at the VAPEPS 
be submitted for inclusion in the VAPEPS g ^ fonn specifically addresses 

Management tSafltn^e inctuded°ln ^lob^VAPE^ database and taquasta 

fot* supplemental information about each event. 

vibroacoustio data that is submitted to 

Acceleration Spectral Density ^orm data recor ded on analog tape due to 

The VMC cannot accept time history imitation3 Data submitted to the VMC should 
facility processing and manpower l60 o bpi AS CII format in fixed 

^fy th/ company name, data set 

name, block sizes and record lengths on the tape. 

. • VAPEPS ENTER processor format. The VAPEPS User s 

The data should also be . . . Q f the ENTER processor and the 

Reference Manual has a complete example to follow. You should 

VAPEPS Workshop User's Guide has an ^ustra^^ ^ the PREP processor to 

also review the section i reauired by the VMC to process 

determine what additional inf ° E ™ t ^ n h descriptive information required by 

- r ™ st 

«. ^ p,r30nn * 1 have 

experience in SEA modeling and can assist in you in this a e . 

one of the VMC-, msih objective, as ^he «PEPS “s‘e «“ 

acquire, vaUtoe . and 1 “*» * in Committee will tevrew each nev data set 

function, a VAPEPS Teen f orma ts and completeness. The supplemental 

for accuracy, consistency of data ass , st the committee in understanding 

information requested by this for % e rhat only valid information is 

and reviewing the data and will P . ^ _„ e VA p EPS users in the payload 

entered into the global database. In th l ~ -• ^ shared database will be 

community can be assured that the integr-y - -e sna 

maintained . 



VAPEPS DATABASE QUESTIONNAIRE 


I. GENERAL CONSIDERATIONS - ACOUSTIC GROUND/FLIGHT TEST 


1. Was the acoustic field diffuse? VAPEPS Statistical Energy Analysis (SEA) 
models assume that the acoustic elements are reverberant spaces . 

Was a turbulent boundary layer present? The VAPEPS software can model 
turbulent boundary layers as progressive waves. 

2. Were there sufficient microphones to adequately describe the acoustic 
field and/or to control the test? Since VAPEPS uses statistical methods, a 
large number of microphones are advantageous and will improve the statistics 
quantities. 

3 . Were the microphones properly placed? 

4. Was there much spatial variation in the measured acoustic levels? 

5. Were there sufficient numbers of accelerometers to adequately measure the 
response of the test article? Again, since VAPEPS predictions are based 

on statistical methods and averaging, the more measurements on a particular 
structural element, the better. 

6. Were the accelerometers installed or bonded properly? 

7. Were gains, offsets, attenuations, etc., properly set and checked? 

8 . Was noise, distortion, or clipping a problem or consideration? 

9. Were all the transducers properly and recently calibrated? 

10. Was an end to end system calibration or check-out performed prior to the 
test? 

11. Is the data stationary? 

x2. Was the data recorded for a sufficient period of time? 

13. If digital analysis was used to produce spectra: 

a. Was the sampling rate sufficient t: avoid aliasing? 

b. Were proper filtering/ windowing techniques used? 

c. VAPEPS converts all spectral data to 1/3 octave bands. Were the test 
analysis bandwidths appropriate for this? 

14. Were there any anomalies or unusual occurrences that may have influence- 
the data? 

15. Does test data compare well with VAPEPS SEA predictions (if a prediction was 
made) ? 
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XI. REQUIRED information 

The objective o£ the VAPEPS database is to provide ^roac^stic data 
which can be extrapolated to new configurations using the VAPEPS Extrap i. 
Extrap II, or some other semi -empirical technique. All of these techniques 
require some knowledge of the baseline data structure and acoustic levels. 
As a minimum, the following must be included with data submitted 
for inclusion in the VAPEPS database: 

1. IS there a written report on the flight or test that can be released to 
VMC personnel? 


Please provide the following information if it is not included in the report 

2. Sketches or photographs of the facility or vehicle configuration showing 
transducer locations and coordinate systems. 


3. Sketches or photographs of the test article or payload showing transducer 
locations and coordinate systems. 


4. Drawings, sketches, or written description of the test article's 

structural configuration. Is the structure a plate, cylinder, cone, ..earn, 

truss, sphere, etc.? 

is it a simple uniform plate structure, or is the construction honeyccmb, 
composite, skin stringer, etc.? 


What is the material? 

5. What is the mass per unit area for each element for which vibroacoustic 
data is provided? 

6. What is the thickness of each element for which vibroacoustic data is 
provided? In the case of honeycomb, provide thickness of each layer. 

7. What is the equipment mass loading (mass per unit area)? 

Where is the equipment located? 

8. What are the dimensions (width, breadth, radius, etc.) of the structure 
elements? 

9. What are the edge conditions (baffled or unbaffled, free or supported) . 


10. What are the acoustic spectrum levels? 

11. Is the excitation one-sided or two-sided? 

12. Descriptions or block diagrams of the measurement system including ^ 
transducers, recorders, analyzers, control systems, etc. (Manufacturers 
and model numbers are desirable, but not required) . 

13. A list of pertinent instrumentation characteristics such as frequency 
responses, filter characteristics, sampling rates, etc. 
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was controlled. 


14. A brief description of how the test 

15. A brief description of the calibration procedures. 

16. if digital analysis was used to produce the spectra uh*+ 

of averages used? pectra, what were the number 

17 ' Whac were the analyzer bandwidths used? 

18. » spectral data were plotted in 1/3 octave bands. »ere the data analyzed 

a. 1/3 octave bandwidths? 

b. Other bandwidths and then converted to 1/3 octave bands? 

19. If converted to 1/3 octave bands, what were the original bands? 

20. What was the method of conversion? 

21. Were "noise floor" spectra analyzed? 

22. Were "noise floor" spectra plotted for comparison with data spectra? 

23. Were the data signals examined for distortion and/or clipping? 

24 ' periods? COnsidered stationary or steady state during the analysis 

Were the test data compared with VAPEPS predictions? 

If yes : 

a. In general, how did the two compare? 

b. If a comparison report was writ-t-en 

a copy of it to the VAPEPS Management Center?' ° rgani2atl0n release 

26. If a finite element model of the test or flirrh*- „ , 

can your organization release the results if neceslllyl deVei ° ped ' 


27. Additional comments or information: 
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Please forward this completed questionnaire, supplemental information 
(reports, drawings, etc.) and tapes to: 

VAPEPS Management Center 
Jet Propulsion Laboratory 
MS 301-456 
4800 Oak Grove Drive 
Pasadena, CA 91109 


NAME: 

TITLE : 

ORGANIZATION: 
ADDRESS : 


PHONE : 


E-7 




TECHNICAL REPORT STANDARD TITLE PAGE 


1. Report No, 89-15 


4. Title and Subtitle 

CREATING A VAPEPS DATABASE — A VAPEPS TUTORIAL 


2, Government Accession No, 3. Recipient's Catalog No, 


5, Report Date 

January 15, 1989 


6, Performing Organization Code 


7. Author (s) 

VAPEPS Management Center (George Graves) 


9. Performing Organization Name and Address 

JET PROPULSION LABORATORY 
California Institute of Technology 
4800 Oak Grove Drive 
Pasadena, California 91109 


12, Sponsoring Agency Name and Address 

NATIONAL AERONAUTICS AND SPACE ADMINISTRATION 
Washington, D.C. 20546 


8. Performing Organization Report No, 


10, Work Unit No, 


11. Contract or Grant No. 

NAS 7 -9 18 


13, Type of Report and Period Covered 
Final Report 


14, Sponsoring Agency Code 


15, Supplementary Notes 

The research described in this publication was carried out by the Jet Propulsion 
Laboratory, California Institute of Technology, and was sponsored by the U.S. Air 

- - - n a 1 ? -i a * i i . . . 


16. Abstract 

This report outlines a procedural method for creating a VAPEPS Database. 
The method of presentation employs flowcharts of sequential VAPEPS 
Commands used to create a VAPEPS Database. The commands are accompanied 
by explanatory text to the right of the command in order to minimize the 
need for repetitive reference to the VAPEPS user’s manual. The method is 
demonstrated by examples of varying complexity. It is assumed that the 
reader has acquired a basic knowledge of the VAPEPS software program. 


17. Key Words (Selected by Author(s)) 

VAPEPS; VAPEPS Database; Statistical Energy 
Analysis (SEA); Vibroacoustic; Vibratijon; 


18, Distribution Statement 

Unclassified - Unlimited 


Acoustics; Launch Vehicles and Space Vehicles; 
Spacecraft Design, Testing, and Performance^ and 


19. Security Class if. (of this report) 

20, Security Classif, (of this page) 

21 • No. of Pages 

22. Price ; 

Unclassified 

Unclassified 

110 + cover 






















